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OrCAD Capture” for Windows’ is here. 


It’s the first design entry software that gives you the full The company that brought EDA to the desktop with 
advantage of the Windows interface. OrCAD SDT for DOS is pioneering the next generation. 
While other schematic products are simply ports from Helping you work easier and faster than ever before. 

DOS — or come up short on features — OrCAD Capture And boosting your productivity by adding hundreds of 


delivers on all counts. new features. For more information about OrCAD 

You can work in multiple windows at the same time. Capture and a free copy of our new catalogue, 
Edit parts on-line. Add unlimited user-defined properties write to us on the Internet at info@eda.com.au. 
to parts and nets. And output netlists in more than 30 Or call EDA Solutions on (02) 9413 4611, or 
formats, including EDIF, VHDL and Verilog. fax on (02) 9413 4622. 


OrCAD EDA 


Bringing Electronic Design to the Desktop Colutionr 


OrCAD Capture is a trademark of OrCAD, Inc. Windows is a registered trademark of Microsoft Corporation. 
All other trademarks are marks of their respective owners, Phone: (02) 413-4611 * Fax: (02) 413-4622 
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Welcome to the first AEE Yearbook. This huge issue features an invaluable ref- 
erence tool for all people working in the electronics industry — the AEE Electronics 
Industry Directory — which contains over 30 pages of listings including: company 
names and addresses; brand and distributor listings; supplier, manufacturer and 
service provider capability charts; and company Web addresses. 

Australian Electronics Engineering is the only monthly electronics trade mag- 
azine in Australia that brings this kind of information to its readers and the indus- 
try. Gathering, collating and arranging the information in the Directory, and in 
other regular AEE features like the Oscilloscope Reference Guide (April issue) and 
EDA Software Survey (May issue), takes a lot of time and effort and it’s not sur- 
prising other magazines shy away from it. 

The reason we put ourselves to all this trouble is that we don’t want AEE to be 
just another trade journal that you glance through once and then relegate to the 
recycling bin. AEE is an important source of industry information of all kinds. As 
well as industry news and new product information, each and every issue of AEE 
contains business and technical feature articles covering a variety of important 
topics, tips for designers, and interviews with important industry personalities. 
This makes every issue of AEE a valuable reference tool. 

Just the other day I had a call from a desperate product manager who'd just 
been put in charge of overseeing his company’s compliance with the EMC regula- 
tions to become mandatory on January 1 next year, less than two months away. 
The company was leaving it rather late to start gearing up for compliance and the 
poor chap I spoke to really didn’t know a whole lot about the new regulatory require- 
ments, or in fact where to start looking for the information, but a colleague had 
referred him to various articles on the subject published in AHE during the last 
year. 

Unfortunately this errant product manager wasn’t in the habit of archiving his 
copies of the magazine and didn’t have the relevant articles to hand, hence the call 
to our offices. We were able to supply him with copies of several articles, includ- 
ing the one appearing in this issue (Changes ahead for EMI regulations, page 36). 
He rang back a little later to say the articles had been very useful and he’d since 
contacted his local EMC information network, mentioned in one of them, which 
had supplied him with copies of the regulations and helped him get on the road to 
compliance. He also vowed that from now on he’d keep every copy of AEE for at 
least a year so he didn’t get caught out again. 

The Industry Directory is one obvious reason why you should keep this issue 
of AEE to hand for the next 12 months, but bear in mind that the articles in every 
issue are a goldmine of information about the electronics industry and its current 
and future technologies. If you don’t currently archive your copies of AEE, now 
would be a great time to start. q 
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IMA honours exporters 


EEMA announced the winners 

of its Exporter of the Year awards 

at its annual Association din- 

er, held on September 24 at 

Sydney’s Intercontinental Hotel. The 

awards seek to recognise export achieve- 

ments in both the telecommunications 

and energy sectors of the industry and 

are held annually. This year’s sponsors 

for the awards included the Export Finance 

and Insurance Corporation (EFIC) and 

Reed Business Publishing represented 
by Australian Electronics Engineering, 
Electrical World and Comms Network. 

Companies picking up awards on the 
night were Alcatel Australia and Radio 
Frequency Systems, winners of the 
Telecommunications awards for over and 
under $25 million in exports respective- 
ly. High commendation awards for telecom- 
munications exports were given to Hewlett- 
Packard (ATO), MM Cables, Egerton 
Australia and Rectifier Technologies 
Pacific. 

Winners of the export awards for the 
energy category were Olex Cables Power 
& Industrial Division (over $25 million) 
and TechComm Group (under $25 mil- 
lion). 

The individual awards went to John 
Wood of Keycorp in the telecommunica- 
tions sector and Michael Crouch of Zip 
Heaters for energy. 

A special Export Perseverance award 


From left, John Wood of Keycorp accepts his Individual Telecommunications Exporter 
of the Year award from AEE’s editor Rob Irwin, Graeme Lawless of EFIC and Tim Fischer. 
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AEEMA president John Almgren — worried about recent government cuts to export 
incentive schemes. 


was given to Victorian company Light 
On, manufacturers of modular wiring 
systems for the electricity industry. The 
company won the award for its efforts in 
helping to change regulatory standards 
in Japan and South Africa so that its 
products would be accepted, opening up 
previously closed export markets. 

The keynote speaker at the awards 
dinner was the Deputy Prime Minister 
Tim Fischer. AEEMA president John 
Almgren in his introduction of Mr Fis- 
cher commented that there were worry- 
ing signs that the importance of manu- 
facturing and the creation of ownership 
of intellectual property is not fully appre- 
ciated in this country, considering that 
the manufacturing sector is one of the 
main generators of economic growth in 
Australia. 

“Recent cuts in industry support pro- 
grams in areas such as research and 
development, export promotion and the 
computer bounty will adversely impact 
upon competitiveness, employment and 
exports, particularly when taken with 
past decisions such as the changes to the 


Alcatel’s general manager Ron Spithill 
accepting the Telecommunications 
Exporter of the Year award for exports 
over $25 million on behalf of Alcatel 
Australia. 


Tariff Concession Scheme and the abo- 
lition of DIFF,” said Almgren. 

Mr Fischer, in his speech, vowed to 
consult with industry bodies such as 
AEEMA when making future decisions, 
but pointed out that all sectors must 
carry some of the weight of the budget 
cuts necessary to reel in the deficit. 

Award winner John Wood of Keycorp 
in his acceptance speech pointed out to 
the Deputy Prime Minister the inequity 
of import duty on smart cards, which 
makes it hard for his company to com- 
pete on price in many export markets. 

AEEMA’s chief executive Alex Gos- 
man commented that the number of 
entries for the awards were slightly down 
on last year, but those received were of 
exceptional quality. He said the decrease 
in numbers was perhaps due to general 
flatness in the industry in the initial half 
of the year. q 


Deputy Prime Minister and Minister for 
Trade, Tim Fischer, giving the keynote 
speech. 


LATELINES 


Avnet has undergone a major restructuring. The Australian and New 
Zealand companies have merged to form Avnet Pacific. The new organisation 
will be run as a ‘virtual company’ with no specific head office. New Zealander 
Selwyn Pellett is the new managing director, based in Auckland, but other 
executives will be based in Sydney and Melbourne. Former MD Bob Crabbe 
has left the company. Some details of the merger such as the future of the VSI 
name are yet to be finalised. a 


Federal Communications Minister Senator Richard Alston has announced. 
a phaseout of frequencies in the analogue mobile phone system. The phaseout 
will begin on January 1, 1997 and will be completed by the end of 1999. The 
phaseout will be of frequencies only so all areas will continue to have access 
to the analogue system until the end of 1999. qo 


Optus has announced a $300m investment in its digital mobile network 
increasing its coverage of the Australian population from 86% to 91%, match- 
ing the size of its analogue network. The expansion should be complete by the 
end of 1997. 


More than 100,000 trade visitors are expected at ELEC 96 taking place 
from December 2 to 6 at the Paris-Nord Exhibition Centre. 1720 firms from 34 
countries will be exhibiting. Included in the exhibition will be a 600m? field- 
bus area to inform visitors about the potential applications of electronic data 
interchange systems. a 


Applications for 1998 Churchill fellowships are now open. They are 
available to all Australian who wish to go overseas to improve skills or under- 
take an investigative study where opportunities are not fully available in Aus- 
tralia. They last about three months with air fares, fees and a living allowance 
covered. Applications close on February 28, 1997 and are available from the 
Winston Churchill Memorial Trust, 218 Northbourne Ave, Braddon ACT 2612.0 


| NEC Australia has signed a $2.5m contract to supply the Australian 
| Defence Force with 300 fully mobile satellite communications terminals. The 


MT-S2 terminals were designed and manufactured at the company’s Mulgrave 
plant in Victoria. Design of the terminal is based on commercial MobileSat 
equipment with modifications to meet the stringent requirements of the ADF. 
The terminals will be configured in three types: transportable, vehicle and 
ship. q 


EMC Technologies has established a telephone advice hotline to assist 
with all queries related to compliance approvals. Technical Director Chris Zom- 
bolas said, “The number of enquiries relating to regulatory approvals has 


| increased significantly as more and more government and customer specifica- 


tions demand compliance with specific safety, EMC, telecommunications and 


_ medical standards.” EMC technologies can be contacted on the Internet at 


http:/ /www.emctech.com.au. q 


The International Telecommunication Union recently held the first-ever 


_ world forum on new types of satellite systems due to come into operation in the 


next few years. The forum looked specifically at global mobile personal commu- 
nications by satellite (GMPCS), which will use non-geostationary (moving) satel- 
lites in low and medium earth orbits. Issues discussed included areas of nation- 
al sovereignty, service and equipment licensing, and interconnection with other 
carriers. qo 


CN report from European market researchers Frost & Sullivan predicts 


worldwide sales of printed circuit boards are set to increase from $3.7 billion 
last year to $5.4 billion in the year 2001. It also predicts double-sided rigid 
PCBs will maintain their leading market share position for the next ten years 
but there is a particularly positive outlook for flexible and semi-flexible mul- 


| tilayer PCBs. a 
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How many times have you heard yourself say, "I like those 
CPLDs because | know how to work around their limits"? 
Use the MACH® family from AMD and you'll find yourself 
working with, not against them. MACH 5 CPLDs provide 
complete gate utilization with the fastest speed and 
lowest power. They are engineered to make your design 
process easier with identical pinouts that allow you to 


migrate your designs across multiple MACH 5 densities. 


MACH 5 works with all of the 


popular EDA tools. Their seamless 


AMD's Programmable Solutions 


compatibility eliminates the need 
and the hassle of configuring 
your CPLDs with proprietary tools. 
They even reduce your design costs. 
Make your design process more 
productive. Call today for a detailed 
MACH 5 information packet. 512 


Macrocells 


pocccccoo-----------=8--- 


F | at If you're interested in obtaining a brochure on our Complex PLDs, J 
1 A D please fax or send this coupon together with your name card to our | 


AMD office today. Your COMPLIMENTARY copy will be sent as soon as possible. ] 
1 Level 14, 33 Berry Street, North Sydney, NSW 2060, Australia. | 
| Fax: (61) 2-9959-1037 I 
Internet: hetp://www.amd.com MACH 5 AUEE I 


eee eee ee 
AMD, the AMD logo, and combinations thereof are trademarks and MACH is a registered trademark of 
Advanced Micro Devices, Inc. All other names are the property of their respective holders. 


MACH 5 CPLDs 
offer up to 512 
macrocells with 
100% utilization. 
Choose between 
24 density-I/O 


options. 


All of the MACH 5 
CPLDs feature 

7.5 ns performance 
and four power/speed 
options per 

PAL block. 


The MACH 5 
Universal Software 
Tool Program 
provides seamless 
support for the most 
popular design 
software packages. 


FS 


The MACH 5 price 
advantage and 
software compatibility 
dramaticallyreduce 
your overall costs. 
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Level 14, 33 Berry Street, North Sydney, NSW 2060, Australia. 
Tel: (61) 29959-1937 Fax: (61) 2-9959-1037 


Assembly of printed circuit boards at 
Australian Electronic Manufacturing 
Services. 


rinted circuit board assembler 

Australian Electronic Manufac- 

turing Services recently opened 

its Melbourne manufacturing 
plant and is hoping it will experience 
similar growth to that of its Sydney oper- 
ation. 

AEMS was formed in March 1992 fol- 
lowing a management buy out of the elec- 
tronics manufacturing capability of GEC 
Plessey. From 18 employees then it has 
grown to 250. AEMS managing director 
Hugh Kelly said the Melbourne plant 
currently had 17 employees but will have 
60 by the end of the year and is hoping 
to have 150 by the end of 1997. 

“A number of the people here today 
advised caution and were convincing in 
stating there was no money in manu- 
facturing. Our accountant agrees,” said 
Kelly at the launch. “However, AEMS 
now has one of the largest capabilities 
in electronic manufacturing in the coun- 
try and we work it 24 hours a day.” 

He said AEMS chose to set up the sec- 


ond plant to be closer to its Melbourne 
customers. “There was an opportunity 
in the market between the local manu- 
facturers and the multi-nationals. In 
addition AEMS’s preferred method of 
doing business is to become the manu- 
facturing arm of its customers,” said 
Kelly. 

The plant was opened by Victorian 
MP Robert Clark, representing Trea- 
surer and Multimedia minister Alan 
Stockdale. He said, in recent months 
NEC, Fujitsu and Ericsson had all 
announced further investment in Mel- 
bourne manufacturing facilities. “Victo- 
ria is nationally recognised as the man- 
ufacturing centre of Australia, and par- 
ticularly in the communications sector” 
said Clark. “Of the nine multinational 
companies in the communications sec- 
tor with manufacturing facilities locat- 
ed in Australia, six are based in Victo- 
ria. These six contribute the bulk of Aus- 
tralia’s exports in communications prod- 
ucts.” q 


Outstanding young investigator 


: | Yhe application of hidden Markov 
models to non-linear estimation 
theory has earned Dr Vikram Krish- 

namurthy the Outstanding Young Inves- 

tigator Medal for 1996 from The Aus- 
tralian Telecommunications and Elec- 
tronics Research Board. 

Dr Krishnamurthy is currently at the 
University of Melbourne. His work is 
providing the theoretical foundations for 
future communications systems but has 
also had applications in neuro-biologi- 
cal signal processing and modelling of 
market cycles in econometrics. 

His contributions in telecommunica- 
tions include the areas of blind equali- 
sation of communication channels, nar- 
row-band interference suppression tech- 
niques for CDMA Spread Spectrum mobile 
cellular systems and frequency tracking. 
He has also applied his techniques to 
image enhanced target tracking and pulse 
train de-interleaving in radar systems. 

In 1993 he was awarded a Queen Eliz- 
abeth II fellowship by the Australian 
Research Council in recognition of his 
outstanding research in non-linear fil- 
tering for communication systems. He 
was also co-inventor of a finite dimen- 
sional filter for optimally estimating the 
parameters of an unknown linear sys- 
tem with uses in such diverse fields as 
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speech enhancement, econometrics, opti- 
mal digital reception and radar estima- 


tion. This invention solved a long-stand- 
ing practical problem. qa 


BEHIND THE COVER 


‘Adilam: Ele ronics has a ounced the fourth 
its. components catalogue. A host 
)roduct are listed in this edition cover- 
batteries; cable; capacitors; connectors, 
__ plugs and sockets; crystals; displays; fans, blow- 
ers and guards; filters; motors; relays; resis- 
| tors; semiconductors; sensors; switches; ter- § 


minal blocks; and varistors. 


Electiftig : 
2 1996/97 Yearbook Issue 


Since it started in 1983, Adilam has estab- faaam 


lished itself as a leading broad-line components | 
distributor and boasts an ever-expanding world- Hi 
wide base of suppliers, allowing it to reliably § 
supply quality components to its customers. | 


NATA quality accredited since 1992, Adilam im : 


continues to streamline its operating systems 
to provide the very best service in the business. 

The new Adilam catalogue provides detailed 
specifications on many of the components list- 


__ ed, with full data on any particular item available on request. In addition Adilam can | 
service those hard-to-find items or items where your existing supply source may 


not be adequate. 


The full catalogue will shortly be available on the Internet, and complete data | 
will be available from other electronic sources. [2430](25) 
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t's easy to optimise your system with an 8-bit microcomputer 
from NEC. The 78K/0 Series gives you 53 different device types. 
You're sure to find one that delivers optimum performance and 

Ow power consumption to your application. 


EC 78K/0 Series microcomputers feature a minimum 

instruction cycle time of O.4us. They operate on a wide range 
of supply voltages: |.8V to 6.0V. And they give a broad choice 
of on-chip peripheral functions, including: 


FIP controller/driver 

LJ IC Bus interface 

ADI/DA converters and UART 
(J LCD controller/driver and UART 
EBus controller, DA/AD converters and UART 
11 IC Bus interface, DAYAD converters and UART 


System development is fast and easy. We shorten your design y 
cycle with a complete set of development tools. /, 


| fee 
| Ad Py 
SOAR A LA ER N 


an Arlec company 


The NEC 78K/0 development tools include a C compiler, { 
in-circuit emulator, multi-window screen debugger, realtime \ 
OS and new software simulator. 


Design engineers around the world are taking advantage of the Vic 03 9727 8777 Qld 07 3865 5333 
versatility of NECs 8-bit micro-computers. Find out how the NSW 02 9793 831! WA 09 244 261! 
78K/O series can optimise your system. SA 08 8297 081! Tas 03 6331 6533 
Call SOANAR, the sole Australian distributor of NEC Arlec Australia Limited 


components, for more details on NEC's 78K/0 Series. @¥ An Australian owned company 


Maroondah Hwy Mooroolbark , 
uali 

Victoria 3138 Australia oan 

Facsimile 03 9727 2666 
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Electronics. 


The CSIRO has been undertaking tests on ocean temperatures in the western 
Pacific. The tests have been used to refine mathematical models for predicting | 
weather. These models have already proved remarkably accurate, particularly for 
rainfall in the tropics. Shown here is a CSIRO technician closing the nose cone 
assembly on the test device TASITA (Towed Air-Sea Interface Analyser) which 
contains 14 resistance temperature detectors and two electronic loggers from Data 


qa 


Manufacturing slump slowing 


he latest survey from the Aus- 
tralian Chamber of Manufac- 

tures has found that while pro- 
duction is continuing to decline, 

there are signs that it is bottoming out. 
The bad news is the number of com- 
panies reporting declines in sales, pro- 
duction capacity utilisation, employment 
and profits outnumbered those report- 
ing increases for the sixth successive 
quarter. Average capacity utilisation has 


EMI - EMC - RFI 
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EMC Technologies Pty Ltd 
* Global Testing & Approval * EMI/EMC/RFI Engineering 
* Unbiased In-text Fixes * Specialist Consultation 


NEW SOUTH WALES 16/6 Gladstone Road Castle Hill NSW 2154 
Ph: (02) 9899 4599 Fax: (02) 9899 4019 
VICTORIA 57 Assembly Drive Tullamarine VIC 3043 
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dropped to 69%, the lowest level for three | 
years, and employment and profits aren’t 
showing any sign of improvement in the 
near future. 

The good news is the number of com- 
panies who have increased production | 
increased from 24 to 31%, closing in on 
the 38% whose production was down. 
There was also considerable optimism 
for the future with 46% planning to_ 
increase production in the next quarter. | 
This is backed up by a slightly positive | 
trend in investment with 25% reporting | 
an increase compared to 20% reporting | 
a decrease. 

ACM National Chief Executive Allan | 


| Handberg said, “There was a lift in con- 


fidence following the federal budget and | 
this is being reinforced by the seasonal 
stimulus, particularly in industries such | 
as food, textiles, paper products and elec- 
trical equipment. An increasing number 
of companies, particularly those with | 
high export orientation or strong sea- | 
sonal markets, are seeing some light at | 
the end of the tunnel, but many others 
are still doing it very hard.” 

The ACM survey covers 620 compa- 
nies with annual sales of $25 billion and 
92,000 employees. q 


Pulling out 
the digital 


new radio communications com- 

pany Simoco Pacific is pushing 

for the adoption of the European 

LETRA standard in Australia. 

Simoco International was formed on 
July 1 following the acquisition of the 
private mobile radio business of elec- 


_ tronics giant Philips. Private mobile radio 


systems are used by emergency services, 
taxi companies, railways, etc. 
TETRA (Trans European trunked 


| radio) is a digital standard based on the 


same principles (time division multiple 


_ access) as GSM, the standard being used 


for the digital mobile phone networks in 
Australia. It was developed in Europe in 
the late 80s specifically for closed user 
groups. It permits data speeds of up to 
28.8kbit/s depending on the security 
required on the signal and can support 
voice, data and images. 

Digital radio is fairly new to Australia. 
The NSW government recently installed 
a new system from Motorola based on 
an American standard. However, Simo- 
co claims Tetra is superior because it is 
an open standard meaning anyone can 
make products or systems to it. Other 
manufacturers include Ericsson, Tate, 
Alcatel and Rohde & Schwarz. By con- 
trast, Motorola is the sole supplier of 
product based on its standard. 

Chief executive of Simoco Interna- 
tional Ian McKenzie is hoping TETRA 
will follow the success of GSM as a uni- 
versal standard. He said that in North 
America there are a number of compet- 
ing mobile phone standards but GSM is 
the only one that allows you to roam 
across the continent. 

Simoco (while still Philips) demon- 
strated a prototype TETRA system at 
the Fleet Mobile Communications Con- 
ference in Sydney earlier this year. Field 
trials are currently underway in the UK 
and will begin in Australia in the next 
few months. 

The headquarters of Simoco Pacific 
will be in Melbourne and will cover Aus- 
tralia, Hong Kong, Indonesia, Malaysia, 
New Zealand, Singapore, Taiwan, and 
Thailand. The international headquar- 
ters are in Cambridge in England. The 
Australian staff is around 100, includ- 
ing 18 engineers dedicated to research 
and development. q 


AUSTRALIA’S FOREMOST REAL FIME SPECIALIST 


Why the smart embedded 
application money is on PowerPC. 


Asa guide to form, you can’t get much 
more explicit than the industry’s own 
research findings. The charted projections 
at right are from the highly respected 
Venture Development Corporation, 
considered the USA’s leading authority on 
the subject. 


The new MVME2600 and MVME3600 
VME processor boards from Motorola 
provide further compelling evidence. 


Designed to deliver all the massive PowerPC 
processing capability of the PowerPC 68040 
microprocessor in compute intensive and 

data hungry applications, Motorola’s SPARC 
PowerPlus VME architecture maximises . 68060 
both processor performance and I/O 

throughput. A complete human interface I Intel 


that incorporates VGA graphics, four 
serial interfaces, parallel port, plus a PCI 
expansion interface which allows the 
addition of an optional I/O carrier which 
holds two extra PMC modules or four 
IndustryPacks. 


You'll find software developers are 
looking to the future as well. All the major 
real-time kernel vendors are committed to 
support this new PowerPlus VME 
architecture with board support packages. 


Alpha 


In fact whichever way you look at it, this 

next generation technology is a sure thing 

to meet tomorrow’s market expectations, 

and VME systems is here to help you 

every step of the way. RISC = Less Risk, 

or as Damon Runyon once put it, “The 

race is not always to the swift and strong, 

but that’s the way to bet.” 

° 64 Bit PCI bus c/w 264Mbyte/sec 
bandwidth. 

e Up to 200MHz operating speeds. 

¢ Up to1 Gbyte of ECC DRAM for 


memory hungry applications. \ 

e Fast 20 Mbyte/sec SCSI and 1994 1995 9 1996 1997 1998 1999 
100 Mbit/sec. 

e Ethernet interfaces. Charted projections of worldwide VMEbus CPU Shipments by Microprocessor type in US$ Millions 


All trademarks are the property of their respective owners. 


(M\) MOTOROLA 


26 Harker Street, Suite 306, 220 Pacific Hwy, 
Burwood, Victoria 3125 Crows Nest NSW 2065 
ENTER 9006: ON CARD Phone (03) 9888 8211 Phone (02) 9966 1700 


FAS Fax (03) 9888 8271 Fax (02) 9966 1681 
SYS] Ee, E-mail info@vme.com.au WWW http://www.vme.com.au 
® Motorola VME Processors * VMIC High Performance I/O Subsystems for data acquisition and control ¢ GreenSpring Mezzanine Modules 
° DY4 Ruggedised & Mil Spec VME Modules ® Racking & Backplanes ¢ Real Time Operating Systems ® ISO 9001 Certification 


PHOTOSYNTHESIS 


Aleatel and Motorola do a deal 


lIcatel and Motorola have agreed 

to a broad memorandum of under- 

standing covering CDMA cellu- 

ar and fixed access radio sys- 

tems, DECT radio systems, mobile switch- 
ing centres and transmission products. 

The arrangement gives Alcatel access 

to Motorola’s CDMA radio systems. Alca- 

tel will provide Motorola with its mobile 

switching subsystem as well as trans- 

mission equipment and in return will 


support the industry standard A+ open 
interface on all its switches and will pur- 
chase Motorola’s CDMA system products. 

“This arrangement with Motorola is 
in line with Alcatel’s strategy to provide 
customers with a broad product portfo- 
lio, permitting the realisation of opti- 
mum network solutions based on differ- 
ent standards,” said Jozef Cornu, pres- 
ident of Alcatel. “It makes Alcatel a sup- 
plier of mobile and wireless access net- 


works based on GSM, TDMA, CDMA and 
DECT.” 

General manager of Motorola’s Cel- 
lular Infrastructure Group Jack Scan- 
lon said, “This enhanced relationship 
will enable Alcatel and Motorola to work 
more closely together to further the devel- 
opment of open interface and radio sys- 
tem products for CDMA, cellular and 
WiLL marketplaces.” q 


HIGH PERFORMANCE LINEAR 


BIPOLAR INTEGRATED CIRCUITS 


‘Telstra goes for 


elstra has chosen NEC and 
Hewlett Packard to be the equip- 
ment and information technolo- 
gy suppliers for the next stage 
| ofits broadband services. Its broadband 
| cable network offers high speed data ser- 
| vices, particularly for the Internet. 

Eighteen companies were invited by 


g Telstra to tender for the contracts. Tel- 


VOLTAGE REFERENCES e VOLTAGE REGULATORS 
LOW DROP OUT VOLTAGE REGULATORS 

SUPPLY VOLTAGE MONITORS 
DUAL DEVICES e APPLICATIONS SPECIFIC STANDARD PRODUCTS 


MANGEMENT 


Sydney Tel (02) 9638 1888 Fax (02) 9638 1798 
Adelaide Tel (08) 8202 1888 Fax (08) 8202 1889 
Brisbane Tel (07) 3252 3801 Fax (07) 3252 2924 


Christchurch, NZ Tel (03) 3435160 Fax (03) 3435170 


ELECTRONICS 


Melbourne Tel (03) 9245 3230 Fax (03) 9245 3239 
Perth Tel (09) 381 4040 Fax (09) 381 4033 
Auckland,NZ_ Tel (09)5260107 Fax (09)525 7923 
Wellington, NZ Tel (04) 473 4290 Fax (04) 384 5853 


INTERNET: www.gec.com.au EMAIL: mktg@gec.com.au 
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stra Multimedia CEO Gerry Moriarty 
said the partnership will give an Aus- 
tralian base to the intellectual property 
| in the development of high speed data 


4, services over a broadband network. 


“NEC will provide cable modems 
sourced from Motorola and cable routers 
which will comprise part of the Access 
Network Subsystem,” said Mr Moriar- 
ty. “Hewlett Packard will be the IT sup- 
plier in the project providing the broad- 
| band server complex equipment.” 
| Paul Dennis, manager of Hewlett 
Packard’s broadband business unit, said 
this would be HP’s first commercial sys- 
tem implemented outside the US. The 
| product is its broadband interactive data 
solution (BIDS) which allows telecom- 
| munications and cable companies to offer 
high speed data services to the home. 

NEC has been working with Telstra 
since 1992 on development activities 
| associated with the delivery of broad- 
band services to customers over fibre, 
coaxial and twisted pair networks. It will 
supply the CyberSURFR modem from 
Motorola, which has also been designed 
for high speed communications with the 
Internet and other applications. 
| The next expansion of Telstra’s cable 

data services will be in parts of Mel- 
| bourne and Sydney although the 
announcement of where exactly has not 
yet been formally made. q 


Detailed instructions 
for getting started in VXI: 


Figure a]. | 
Our VXI 
subsystem 


——— 
Figure [b]. 
Your rack. 


You were expecting something a bit Our pre-integrated subsystems To find out how others have used 
more complex? Well, with an HP come with the components already HP VXI subsystems to take the 
subsystem, integrating VXI is easier installed and connected together. We frustration out of test development, 
than you think. And a lot less even Set all the switches, so you can call Tassia on 1800 629 485 (Aust-wide) 
expensive. start developing your test system at or 9272 2902 (Melbourne callers) 
HP's B-size subsystems are a higher level of integration. and ask for our free brochure. 
completely compatible with your Whether you need a test solution Getting started is just that easy. 
rack and stack test equipment. So for data acquisition, switching, or 

you can seamlessly incorporate VXI stimulus response, you can get a F 

into your rack. And enjoy all of the B-size VXI subsystem to suit There 1S a better way. 
benefits. With none of the hassles. your needs. 


(AD) eackaro 
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Tom McLaughlan 
Klockner-Moeller has appointed Tom 
McLaughlan to the new position of 
automation manager — northern region. 
He will be responsible for product and 
system sales of automation and drives 
products in Queensland and NSW for 
the Victorian-based company. Tom has 
more than 20 years experience in indus- 
trial automation, covering design engi- 
neering, project management, business 
development and technical services 
management. He will service the automa- 
tion requirements for a wide range of 
industries including materials handling 
cranes, metal process lines, mining and 
process control. qo 


Nigel Anderson has been appointed 
managing director of Network Systems 
Technology. Nigel joined NST in 1992 
as marketing support manager and has 
over 20 years experience in the infor- 
mation technology industry in South 
Africa and Australia. He has been respon- 
sible for pre- and post-sales support, 
software engineering, maintenance ser- 
vices and consulting services. Most 
recently, he has been building up a 
value added reseller channel for NST’s 
products. Former managing director 
Mike MacDonald remains a director 
of the company but has resigned from 
day-to-day executive responsibilities.4 


Aurum Plating Electronics 
Best Price in Australia 
for Prototypes 


* One panel 8” x 11” DS PTH and 
solder mask — $160 

= One panel 10” x 16” SS and 
solder mask - $110 

= We have special rates for small 
and medium production runs 

* No obligation — free quote 

* Full warranty given 

» We won't disappoint you! 


25 Ferrier Road, Narangba QLD 4504 
Telephone/Facsimile/Modem 
(07) 3888 0256 
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ON THE MOVE 


Bob Halloran 


Also at Klockner-Moeller, Bob Hallo- 
ran has been appointed to the new posi- 
tion of national sales manager whole- 
sale division. Bob has more than 20 
years experience in sales and market- 
ing in the electrical industry and will 
be responsible for the development of 
product strategies and sales to the 
national wholesale market. q 


Helmut Pekarek has taken over as 
managing director of Siemens Ltd and 
will also be spokesperson for the Siemens 
Group of companies in Australia and 
New Zealand, which includes Siemens 
Ltd, Siemens Nixdorf, Siemens Plessey, 
Medical Applications, Osram and Rex- 
ton. Helmut is from Austria and joined 
Siemens in 1970. Most recently he was 
responsible for one of the business divi- 


sions of the Power Generation Group. 
His predecessor Klaus Lahr is retiring 
but will continue on the board as chair- 
man of directors. o 


Greg Greeley 


SCO Australia has appointed Greg Gree- 
ley as regional general manager for Aus- 
tralia and New Zealand. He will focus 
SCO on its core strengths of UNIX oper- 
ating systems while expanding the com- 
pany’s emerging client integration busi- 
ness. Greg is originally from Yorkshire, 
has 19 years experience in the IT indus- 
try and has held senior management and 
marketing positions with Xerox, NEC, 
Fujitsu and AAP. a 


DISTRIBUTOR NEWS 


International Rectifier has appoint- 
ed Zatek as its distributor and repre- 
sentative in Australia. The appoint- 
ment covers the entire product line 
including power supplies, lighting bal- 
lasts, motor drives and field effect tran- 
sistors. q 


SGS-Thomson Microelectronics 
has appointed Veltek Australia as dis- 
tributors for its entire range of semi- 
conductor and module products. The 
SGS-Thomson range includes micro- 
controllers, telecom product and power 
products. q 


Airnet Communications has appoint- 
ed Comsyst to distribute its software- 
based broadband wireless infrastruc- 
ture equipment products and systems.7) 


Kap Connectors has been appointed 
Australian distributors for Getelec, a 
manufacturer of EMI and RFI shield- 
ing materials. Major applications are 
radio communication, radar, microwave, 


aircraft, computers, shielded rooms 
and medical apparatus. a 


Scientific Devices has outgrown its old 
premises and moved to 118 Atkinson 
St, Oakleigh, Victoria 3166. The new 
phone number is (03) 9569 1366 and 
the fax number is (03) 9563 4728. G 


Yokogawa Australia has appointed 
Rapid-Tech Equipment as exclusive 
representatives of its range of test & 
measurement instruments in Victoria 
and Tasmania. The products include 
digital storage oscilloscopes, a large 
range of recorders and power meters 
and hand held instruments. o 


ACD has been appointed sole distrib- 
utor for Level One products for the 
Australian and New Zealand markets. 
Level One is an American company 
supplying silicon connectivity inte- 
grated circuit solutions for analog and 
digital (mixed signal) transmission and 
networking applications. a 


~ SPARK UP. 
YOUR BUSINESS 
WITH LLOYD’sS— 


REGISTER QUALITY | 
We ASSURANCE 


PROVIDING THE WkLUE: ADDED 
LINK TO EFFECTIVE . 
MANAGEMENT SYSTEMS” 


i At LROA we have a firm belief in a ees ae ore Spal sts ae 

management system that works for *ISO 9000- & Os 9000. - Quelity ai 
you, not you for it.. The user-friendly Management Systeths Wig ctf 

“system is the successful system. | °ISO 14001 = Pali roninerital 
With the experience gained in the Management Systems : 

: TE ‘anal Electionids industries across Si aD 2B) 

A the slobe, Lloyd 's Register Quality Lloyd’ s ee Ouahty Mencia i 

: ‘Assurance can train your team and - sharing our international. expertise, Ce 


4 _certify your management system to 


LLOYD’S REGISTER QUALITY ASSU IRANCE 


Fas more information on our training or certification services, cling the application of the... 7 
Standard to smaller orgamipations, please call ye) 1800 624117 or (NZ) 0800 442 583 
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|| or other security situations where video pictures need to be transmitted over a 


RAICATS 
COMPRESSOR 
Electronics and communications supplier Racal Australia is undertaking a defence 


roadshow at the end of the month. One of the products exhibited will be RAICATS 
(Racal image compression and transmission system). It's designed for hostage, terrorist 


narrow band radio and a high level of compression is required. RAICATS uses a lapped 
orthogonal transform technique combined with error resilient entropy coding. The 
roadshow will visit Canberra, Melbourne, Brisbane and Darwin. 


Strong growth for semiconductors 


he RF and microwave semicon- 
ductor market is poised for a peri- 
od of strong growth, according 


to a report from Allied Business RF & Microwave Semiconductor 


Intelligence in the US. World Market 
The report says the $2 billion mar- 
ket segment is dominated by silicon 4.5 
processes, the majority of which are for 
discrete components. But as portability 4.0 
assumes a greater role in the market- 3.5 
place, the shift towards integration will ; 
diminish the role of discrete solutions 3-0 
except for low volume applications. s 
ABI predicts cellular-type application = 25 
will grow by more than 35% annually = # 79 
but revenue from the sale of semicon- 
ductors will grow at half that rate. And 1.5 
while silicon processes will remain dom- hy 
inant, GaAs and SiC will gain share as ; 
GHz technology advances. 0.5 
Other predictions in the report include: 
° World subscriptions to digital mobile oc ioe Sees 
phones will increase at an average rate ES a & g & Ss 
of 25% per year; SUR ss! vee ipa eeise 


¢ Virtually every household will have 
at least one wireless personal commu- 
nications device by the year 2000; 

¢ Enhanced personal security and the 
need for in-vehicle navigational aids will 
help push the demand for Global Posi- 
tioning System devices at average annu- 
al gains of 40%; 

¢ Wireless collision warning systems 


RF & microwave semiconductor world 
market. 


will become an installed standard in pas- 
senger vehicles early in the next decade.) 


FIBRE TO THE DESK 


COMPLETE SOLUTION 


Plug-in Connection Box 


19” Rack Cable Trays 


LSOH Cables 
(Low Smoke Zero Halgen Gel free) 


nated Hybrid — Copper 
Assembled with Fibre 
Cable 


Pre-termi 


Gel free 


Ready — Assembled 
Cabling System 


Masterline 100 


Ready — Assembled 
Panels 


fee 
Masterline 200 ae 
MASTERLINE®, ready-assembled, 

S 200 


stem 


ef CALL NOW FOR OUR NEW CATALOGUE 

+ HUBER + SUHNER (AUSTRALIA) PTY LTD 
HUBER+SUHNER 22 Wet Roe, role NOW 2100 
(AUSTRALIA)PTY LTD Tel: (02) 9905 0000 Fax: (02) 9905 8023 


ACN 001 166 927 
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oelectronics & 
fibre optics 


This month's product survey features the latest in optoelectronic & 


fibre-optic products. For more information on any item, complete 


the Enter Card inserted 


in this 


issue and send it to Us. 


=a 


Multi-channel tunable laser 
source 


The E-Tek Multi-Channel Tunable Laser Source 
(MTLS) from Kingfisher International is a mechan- 
ically tunable, high power, external cavity laser 
source. 

The MLTS delivers over 10dBm optical out- 
put power at either 1530 + 45nm or 1300 + 25nm. 
Various modulation options are available and it 
can be controlled via front-panel touch screen 
menus or remotely through JEEE-488 or RS-232 
ports. 

The mainframe chassis holds up to four com- 
pact plug in modules. Each module has two layer 
temperature control, one for stabilising the laser 
temperature and the other for the cavity. The sys- 
tem is designed for WDM test systems and com- 
munications systems. It is suitable for central 
light sources in lab and production facilities. 
[1590](106) 
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Fibre couplers 


Augat has released Unitary 1x Nand Nx N cou- 
plers in which the fibres are fused together at one 
point. They are polarisation insensitive and envi- 
ronmentally stable. 

The coupler module accommodates up to three 
couplers for installation in an Augat Aster Fixed 
Panel System (FPS-1000). The FPS-1000 houses 
up to 12 coupler modules or 36 couplers. 

The coupler cartridge installs in the Augat 
Aster FOCUS fibre distribution system, provid- 
ing easier access and identification. Coupler car- 
tridges fit both splice and storage trays and elim- 
inate the need for fibre to transverse to various 
fibre management systems. [1590](3948) 
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Fault locaters 


Aegis has introduced the Wilcom FRM5 and FRS10 
handheld instruments for locating faults on fibre 
optic networks. 

The FRM5 is used with multimode cable sec- 
tions and using OTDR technology, measures the 
distance to fibre events in optical fibre systems. 
The FMR5 Fibre Ranger operates at 850nm and 
displays the distance to a fault in metres. It is 
useful for locating tight bends or crimps, faulty 
connectors, damaged components, high loss areas, 
bad splices and breaks in multimode cable sec- 
tions. It is equipped with an ST style connector 
optimised for 50/125 micron fibre and can be used 
with all fibre diameters 50 micron and above. 

The FRS10 Singlemode Fault Locator features 
OTDR technology with easy single button oper- 
ation. It is designed to locate cable faults to 10km, 
accurate to 2m. Operating at 1300nm the unit 
features continuous update or ‘one shot’ mode. 
[1590](11937) 
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KEYTEK: THE PIONEER 
AND LEADER IN EMC 
TEST TECHNOLOGY 


ae ecause of the tremendous efforts of many 
Ber EMC engineers, most electronic 
products rarely fail. Since 1975, KeyTek has 
been supporting quality and reliability efforts by 


supplying test equipment that faithfully reproduces many 
EMC threats. 


“Today there is a quiet revolution taking place in our 
industry. Product reliability has moved beyond the task 
of facing the threat of lightning and surge events towards 
the more demanding and subtle problems 
experienced by the proliferation of micro- 
based and software-controlled products. 
This presents a new set of challenges for the 
EMC engineer. Specifically, the issue today 
is more than one of gross failure, but more 
importantly, one of product upset from data 


corruption. 


“All of us rely on very sophisticated systems 
every day. For example, data corruption 
from the use of a cellular phone could have 
potentially devastating consequences within 
an airplane’s navigation system. The impact 
to a patient resulting from the electrostatic 
discharge disrupting a medical device is front 
page news. EMC in today’s world means 
compatibility with the real world 


environment. 


“We believe KeyTek provides the best EMC 


test systems in the world.” 


Vel Mi Tel. 7 


Michael D. Norton, President 
KeyTek 


Compliance 
Standards 
IEC 1000-4-2 ESD 
IEC 1000-4-4 EFT 
TEC 1000-4-5 SURGE 
IEC 1000-4-8 


Power Frequency 
Magnetic Field 


IEC 1000-4-9 
Pulse Magnetic Field 


IEC 1000-4-11 
Dips and Interrupts 


NEED AN 
AFFORDABLE 
EMC 
IMMUNITY 


COMPLIANCE 


TESTER 


THAT DOES 


IT ALL? 


CEMASTER™ is the ideal test system for 
those in need of the CE Mark. 


° Affordable 


e Enables growing companies to afford in- 


house compliance testing 

¢ Large manufacturers can purchase multiple 
units for various departments 

e Perfect for Test Houses seeking to 
supplement high capability systems 
(such as KeyTek’s ECAT™ systems) 

e Ease of use and portability are ideal 
features for Rental Companies and Test 
Houses requiring customer on-site testing 

e Standard — two-year warranty 

e Factory, on-site or self-calibration 
programs available 


KeyTek test systems are supported through our exclusive worldwide service and 


calibration facilities. 


For straight talk about CEMASTER™ or other modular pulsed EMI test systems 


for 
EFT, SURGE, ESD and PQF™ (Dips and Interrupts) , including on-the-spot 


pricing 


and delivery information, please call: 


© Keylek’ 


A division of Thermo Voltek 


Melbourne Tel: (03) 9569 1366 Fax: (03) 9563 4728 
Sydney Tel: (02) 9344 5200 Fax: (02) 9349 2602 
Adelaide Tel: (08) 8281 3788 Fax: (08) 8281 4194 


SCIENTIFIC DEVICES AUSTRALIA PTY. LTD 
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Spliceless cabling systems 


directly on site within two and a half minutes. 
This is made possible by a new centring system 
for the fibre in the adaptor, which does not rely 
on a ceramic ferrule as in conventional designs. 
Despite the absence of a ferrule, the optical per- 
formance is on par and in some cases exceeds that 
of the ferrule-based connector. [1590](6725) 
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Modular fibre distribution 
system 


Augat Telzon Fibre Optic Connection Universal 
System (FOCUS Plus) is a completely modular 
fibre optic distribution system, designed for a 
wide range of installations from low fibre count 
applications to multi-bay lineups terminating 
over 20,000 fibres. 

FOCUS Plus consists of a modular universal 


Huber + Suhner offers a line of passive fibre-optic 
components supporting the philosophy of splice- 
less cabling systems for buildings. It covers pri- 
mary zone (building to building), secondary (floor 
to floor) and tertiary (terminal to terminal on any 
given floor) 

It also offers spliceless connector systems for 
floor cabling systems and the Optoclip IJ, an opti- 
cal waveguide connector that can be assembled 


housing equipped with full access multi-purpose 
shelves which may be factory equipped with con- 
nection, splicing or storage facilities. 

It is designed to provide users with a complete 
fibre management system, providing a central 
location where outside plant and equipment cables 
can be stored and spliced in a four or six shelf 
universal housing. These housings may be wall 
or rack mounted, or may be supplied in conjunc- 


Scientific 
Image Analysis 
Image Processing 


NUMBER ONE FOR VME 


Scientific 
Computing 

& Automation 
READERS CHOICE 


= 


Since 1987 scientists & 
engineers around the 
world have chosen 


e 
Optimas 
because it works better. 
Better for fast answers. 
Better for quick 
solutions. 
Better support when you 
need it most. 


Arguably the industry’s fastest 
PCI bus grabbers. Boasting true 
105MB/sec transfer rates 


Scientific Cameras 
from Pulnix, ISIS, JVC, Panasonic 


Printers 
Thermal Transfer Dye Sublimation 
Automatic Microscope 
Stages from PRIOR 


195 Bank Street 
East Victoria Park 6101 
Telephone: (09) 470 3180 
Fax: 470 3041 
Email: 100231.777 @compuserve.com 


adept 
electronic solutions Pty Ltd 
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UNITRONIX 


SYDNEY Tel: (02) 9858 5733 Fax: (02) 9858 5780 
ADELAIDE Tel: (08) 8271 6751 
http://www.unitronix.com.au/ 
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F YOU TAKE THE MM 
OUT OF COMMUNICATION 
IT JUST WON'T WORK. 


His telephone and computer for all your optical fibre needs. support and technical advice 
olay a vital part in his working We match our comprehensive _ in Australia, available to you now 
ife. To relax, he watches cable range with the best product through your local MM Cables 


[V and surfs the internet. The 
yptical fibre cable that helps 
nake all this possible is made 
n Australia by MM Cables. 

Both Telstra and Optus Vision 
ise MM Cables optical fibre cable 
aS a major component in their 
Australia-wide communications 
aetwork. The reason is product 
oerformance and value for money. 

MM Cables can deliver to you 
‘he same performance and value 


stockist or Quaty 
certified aA \ Ee Company 


installer. AUSTEI 


(A) CABLES 


A Division of Metal Manufactures Limited 


MAJOR OPTICAL FIBRE 
CABLE SUPPLIER TO TELSTRA 
AND OPTUS VISION. 
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1161 


PRODUCT 
SURVEY 


tion with Augat Telzon Fibre Distribution Frame 
products. Housings may also be ordered with a 
factory equipped stub to reduce installation time. 
[1590](3948) 
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Automated fibre alignment 
system 


Coherent Scientific now has the Newport Orion 
semi-automated fibre alignment system It is 
designed for automating the optimum coupling 
between fibres or electro-optical devices. 

The Orion uses a gradient search optimisa- 
tion routine which achieves maximum through- 
put in less than one second. This technique employs 
a closed loop optical servo-system to continuous- 
ly correct for thermal and mechanical distur- 
bances. 

It comes as a stand alone unit with an intu- 
itive user interface. Alignment commences with 
less than 100mW initial power and is actively 
maintained. It has easy to use manual adjust- 
ment knobs for quick and easy coarse alignment 
and NIST traceable power readings in units of 
W, A, or dBm. [1590](7965) 
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Kingfisher automated optical attenuator (see page 26) 


eo FIBRE Optic TRANSMITTERS AND RECEIVERS FROM OPTEK 


The Low Cost Solution 


Voc 


Logic 4 Australasia pry tro 


ie Adelaide Melbourne 


Sydney 
Tel: (08) 8373 2811 Tel: (03) 9887 3800 Tel: (02) 9890 3027 
Fax: (08) 8373 2286 Fax: (03) 9887 3811 Fax: (02) 9890 3028 
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Shifting up to 15 x more 


PERFORMANCE 


has never been easier. 


With the turbo-charged Here are 10 good reasons why in its category, 
TSC80251, you're geared to you should shift up to today’s - 15 years experience in C51 
win—while getting more mileage — most advantageous family of family architecture. 
out of your existing 8-bit uC high-performance 8-bit And our long-term commitment 
investment. microcontrollers: means you'll enjoy through 

- up to 15 x greater performance, TSC80251 support for years to 

- total 80C51 binary code come. 

and library compatibility, For more information 
- 40% code savings using new contact your local 


16/32-bit instructions, Braemac representative. 
- C-language optimization, 
- up to 16 MByte memory space, 
- 3V and 5V versions designed for 
low power & low RFI, 
- OTP, EPROM, ROM and ROMless 


versions, 
- full hardware/software | ) M I C 


development tools support, 
- the only Intel-licensed product Semiconductors 


BRAEMAC 


Sydney Melbourne Adelaide Perth Auckland 
Tel: (02) 9550 6600 Tel: (03) 9540 0100 Tel: (08) 8232 5550 Tel: (09) 443 5122 Tel: (09) 486 5200 
Fax: (02) 9550 6377 Fax: (03) 9540 0122 Fax: (08) 8232 5551 Fax: (09) 443 5262 Fax: (09) 486 4460 
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Token Ring transceiver 


ICD has released a single-chip fibre-optic Token 
Ring transceiver. The ML6680 made by Micro Lin- 
ear replaces up to a dozen discrete devices and is 
used in fibre-optic adaptor cards, switches, hubs 
and concentrators. 

The ML6680 converts the twisted-pair copper 
wire output from a Token Ring transceiver chip 
(IEEE 802.5q) into a fibre optic waveform (IEEE 
802.5j) which is impervious to electrical noise and 
can extend 20 times further than copper connec- 
tions. It is also used to design modules that attach 
to the output of Token Ring adaptors and perform 
the media conversion that allows them to connect 
to fibre optic networks. 

The chip can operate at data rates of 4 or 
16Mbits/s. It has full duplex operation which allows 
its use in switching networks and has pin selec- 
table phantom wire fault detection which is used 
to verify the integrity of the network wires. It 
attaches to the output of any copper wire Token 
Ring transceiver chip and converts outgoing trans- 
missions into the proper fibre optic waveforms. 

The ML6680 contains its own internal clock 
oscillator and has a twisted pair line equaliser that 
compensates for copper wire dispersion which can 
give rise to intersymbol interference. [1590](13234) 
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Video transmission modules 


Rojone has available the Radiall range of fibre 
optic video transmission modules. The range was 
developed to provide high performance and reli- 
able transmission of base band video signal to 
fibre optic. 

The product is suitable for security or video 
monitoring systems which require long cable runs 
or find the end use of fibre optic cable to minimise 
RF or electrical interference affecting the cable. 

Single or multi mode modules are available in 
four package styles. The most compact modules 
are designed to be connected directly to the cam- 
era’s output and are small enough to be installed 
inside protective enclosures. [1590](3245) 
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Automated optical attenuator 


The KI7000 Automated Optical Attenuator from 
Kingfisher is a high precision handheld instru- 
ment for field or laboratory use. 

The optical characteristics include power han- 
dling up to +20 dBm, return loss of 45dB and low 
wavelength dependence. Calibration is performed 
at every attenuator position in 0.05dB increments 
ensuring the ultimate linearity and accuracy over 


PHOTONICS 


The art of optical electronics 
Australia has one of the world's foremost groups in optical 
communications research at the Australian Photonics 
Cooperative Research Centre. Now there is an opportunity 
for you to use the resources of this centre to help develop 


your photonic or electronic products. We offer: 


e Contract design and product development 


¢ Design-for-manufacture by experienced 
product engineers 


e Specialists in fibre-optics, opto-electronics and 
high-speed electronics 


e Access to world-class photonics instrumentation 
e Device and system testing 


¢ Facilities in Sydney and Melbourne 


For further information contact: 


Rex Niven 
Phone (03) 9344 4045 
FAX (03) 9344 6678 


David Thorncraft 
Phone (02) 351 1920 
FAX (02) 351 1910 
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FIBRE OPTIC: 
@ SOURCES & POWER METERS 


@ ACTIVE & PASSIVE 
COMPONENTS 


ISO 9001, Traceabl 


@ TEST & MEASUREMENT 
_ @ FUSION SPLICERS & CLEAVERS 
® CALIBRATION SERVICES 


KY NGFISHER 


Kingfisher International Pty Ltd 
4/19 Viewtech Place Rowwille Victoria 3178 
Phone: (03) 9764 3933 Fax: (03) 9764 3944 


FREECALL 1 800 807 369 


See you at ACOFT-stands 3 & 4 
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the full 60dB range. 

Dust and drop protected interchangeable con- 
nectors are incorporated in the design, and the 
instrument can be preprogrammed with up to 15 
different user programmes. The RS232 port can 
be used for remote control, or to drive a printer 
for on-site documentation of results. Program- 
ming set-up is accessed via a hidden keypad. 

The control system automatically compensates 
for mechanical variations in friction, wear and 
backlash. There are no potentiometers or other 
adjustments, which results in a high level of atten- 
uation stability. [1590](106) 
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Optic fibre identifiers 


Aegis has available a group of self-contained 
installation and maintenance instruments which 
identify optical fibres by detecting the optical sig- 
nals being transmitted through them without 
interrupting the transmission. 

The F6121A operates from 800nm to 1700nm, 
has bi-directional traffic indication, high inten- 
sity LED indication of active signal transmission 
and detects the presence of 270, 1000 and 2000Hz 
modulated tones. It weighs less than 250g and 
can be used in one hand. It uses a standard 9V 
battery and has interchangeable adaptor heads 
for jacketed, coated or ribbon fibre. 

The F6222 is similar to the F6121A but can 
measure the relative core power of the fibre and 
displays on a two digit seven segment LED dis- 
play. The F6222C is similar to the F6222 but opti- 
mised for CATV applications. It has a typical rel- 
ative core power measurement detector sensi- 
tivity of -20dBm. [1590](11937) 
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Plastic optical fibre 


A range of Poly-Optical Products is available from 
Adilam Electronics. They use plastic optical fibre 


in the design, development and fabrication of 
devices for the transfer of light, images and data 
and are suitable for use in the automotive, med- 
ical, electronics and aerospace/military indus- 
tries. 

The backlighting products can be used to illu- 
minate a diverse line of products including LCDs, 
membrane switches, panels, appliques and screen 
printed overlays. [1590](25) 
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Tunable laser diodes 


The Photonetics Tunics series of tunable laser 
diode sources is now available from Coherent Sci- 
entific. The patented tunable laser cavity is 
extremely stable and allows continuous wave- 
length tunability over a wide spectral range with- 
out any mode hops. It also offers high optical 
power and spectral resolution. 

Different models cover the 1.3 and 1.55ym 
spectral windows and range from manually tuned 
versions to full-featured automated models and 
to OEM versions, including an Erbium-doped- 
fibre boosted model. 

Other features of the series include 100nm 
scans with 1pm steps and MHz resolution fine 
tuning, 5pm repeatability, optical powers up to 
10dBm and multiple modulation capabilities 
including 5GHz mode-lock. They maintain out- 
put power while tuning or scanning, have a well 
defined single emission frequency, can be inten- 
sity modulated and/or mode locked, and have con- 
tinuous wavelength tuning without mode hop- 
ping. [1590}(7965) 
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Singlemode couplers 


Augat has released the Augat Aster series of sin- 
gle wavelength and Wideband singlemode cou- 
plers. They can combine light from two fibres into 
one or split light from one fibre into two, thus 
offering a low loss mehtod of tapping light from 
the main optic fibre trunk. 

The single stage coupler are available pre- 
installed in two configurations. The coupler mod- 
ule accommodates up to three couplers for instal- 
lation in Augat Aster’s fixed panel system (FPS- 
1000). It houses up to 12 coupler modules or 36 
couplers. Alternatively, the coupler cartidge installs 
in Augat Aster’s fibre distribution system. Cou- 
pler cartridges fit both splice and storage trays 
and eliminate the need for fibre to transverse to 
various fibre management systems. 

The singlemode couplers have a +20nm band- 
pass at 1310 or 1550nm and are available in 1x2 
and 2x2 configurations. They operate to full spec- 
ification over a temperature range of -40 to 85°C. 
[1590](3948) 
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Optical Systems Design has released the OSD136 
synchronous/asynchronous RS232 fibre optic 
modem. It provides full duplex RS232 over dis- 
tances of up to 5km of commonly available mul- 
timode optical fibre. 

Its characteristics of handling clock, data sig- 


nals and two handshake lines all operating at 
baud rates up to 20kbit/s are derived from its sin- 
gle chip multiplexer. While the unit is normally 
used as an RS232 modem it can also be used a 
four channel multiplexer. It can be set up for asyn- 
chronous communications for data rates between 
DC and 20kbit/s. In synchronous mode it is oper- 
ated with an external clock. 

The OSD136 is suitable for situations where 
distance, electrical noise or security considera- 
tions render conventional twisted pair links imprac- 
tical. [1590](2814) 
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Gel free cable 


Huber & Suhner has released a new gel free fibre 
optic cable, a product it claims is a world first. 
Cleaning of the fibre is not necessary and conta- 
mination of distribution cabinets is eliminated. 
The cable contains up to 24 fibres as a duplex 
bundle tube construction and is suitable for ver- 
tical installation up to 500m. It has a 25% reduced 
fire load, good mechanical properties and is also 
available with glass rovings. [1590](6725) 
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Hybrid Adapters 


e Precision interconnection 
between fibre optic connector 
series. 


These hybrid adaptors feature a slotted 
Zirconia (ZrOz) sleeve for reliable and 
repeatable connections. They are designed 
for single and multimode applications and are 


based on international standards, according 
to IEC-874-14, IEC-874-7, MIL-C-83522/12 
and CECC-86 135-801. 


Models available: 


e FST to FC-PC 

¢ FST to FLSA (DIN) 

¢ FST to FLSA (DIN)-HRL* 
¢ FSC to FC-PC-HRL* 

e FST to FC-PC 

e FSC to FST-HRL* 

¢ FSC to FSC-HRL* 

* HRL — High Return Loss 


HUBER + SUHNER (AUSTRALIA) PTY LTD 
42 Wattle Road, Brookvale NSW 2100 
Tel: (02) 9905 0000 Fax: (02) 9905 8023 
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PUBSEROPULC 


FSC to FC-PC-HRL* 


Piers 


FSC to FST-HRL* 


FSC to DIN-HRL* 
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You can get there... 


CATV 


connectors 


Since 1964 


Been there. 


We’ve been manufacturing 
CATV connectors since 1964, broadband 


amplification and fiber optic transmis- 


coaxial 


sion systems since 1975, termination and 
cross-connect units for telephony since 
1977 and fiber optic connectors and 


accessories since 1979. 


Broadband amplification 
& fiber optic transmission systems 


Since 1975 


Done that. 


In 1994 alone, we won projects totaling 
more than 20,000 miles worldwide. 
You'll find our products in such far flung 
locations as Asia and South America, as 


well as throughout Canada and the U.S. 


Since 1931. 


Termination 
& cross-connect units 


Since 1977 


Fiber optic connectors 
& accessories 


Since 1979 


What’s next? 


In addition to our existing facilities, we 
have a new 100,000 square foot facility, 
a 50,000 square foot expansion on the 
drawing boards and ongoing invest- 
ments in R&D. We’re ready when you 


are. Come and-get us. 


AUGAT PTY. LTD., manufacturing products for CATV, Fiber Optic and Telephony (+61) 02-9913-7100 
Unit 3/1 Vuko Place, Warriewood, NSW 2102 Fax: (+61) 02-9913-7144 


A.C.N. 002 988 534 
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December 1-4, Conrad Jupiters, Gold Coast, Queensland. 


he Australian Con- 
ference on Optical 
Fibre Technology is 
the major Australian 
meeting on optical commu- 
nications, optoelectronics 
and related optical fibre tech- 
nologies. The scope of the 
conference includes research, 
development, production, 
applications and business 
strategies of optical fibres 
and components, waveguides 
and optoelectronic devices, 
sensors, networks, systems 
and services for the com- 
munications industry. 
This year the conference will 
be held on the Gold Coast 
from December 1 to 4. How- 
ever, there will be big changes 
to the conference in 1997. 
See APCC 97 below. 


DAY ONE 


The first day will consist of 
a series of tutorials for atten- 
dees who wish to strength- 
en or expand their knowl- 
edge in various areas. Each 
tutorial will run for an hour 
and a quarter with the first 
cab off the rank Optical fibre 
transmission systems and 
networks at 9am, featuring 
Robert Ayre of Telstra 
Research Laboratories. The 
tutorial will give an intro- 
duction to the design of opti- 
cal fibre transmission sys- 
tems and their use in telecom- 
munications networks. 

At 10.30, Prof Eric 
Swanson of MIT Lincoln Labs in USA 
will speak on WDM all-optical networks. 
Prof Swanson’s research interests include 
the design and applications for high speed 
communications networks, inter-satel- 
lite laser communication systems, and 
optical imaging. Tom Stephens from 
Telstra Research laboratories will speak 
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at noon on Devices for wavelength divi- 
sion multiplexing. He is currently lead- 
ing a project team looking at new trans- 
mission technologies in optical commu- 
nication systems. 

Optical Fibre Amplifiers follows at 
2.15pm with Dr Simon Fleming from 
Australian Photonics CRC covering all 


aspects of rare earth doped 
optical fibre amplifiers. The 
last tutorial is at 3.45 on 
Nonlinear optical materials 
and devices for future ultra- 
fast photonic networks with 
Dr David Cotter of BT Lab- 
oratories in the UK giving 
an overview of the world sta- 
tus of research on this topic 

This last event of the day 
is a workshop from 5.15 to 
6.45pm on the topic of Unlim- 
ited bandwidth: Who will 
pay for it?. Several of the 
invited speakers at the con- 
ference will initiate the dis- 
cussion and audience par- 
ticipation will be encour- 
aged. 


DAY TWO 


The conference proper begins 
on the Monday. The keynote 
speaker is Tingye Li of 
AT&T Research Laborato- 
ries in the USA who will 
speak on Innovations and 
competition transform light- 
wave communications. He 
believes new technologies 
in fibre optics will meet the 
demand of envisioned broad- 
band services for many years 
to come and thus make light- 
. wave networks the backbone 
of the global information ser- 
vices infrastructure. 

Later in the morning 
Hugh Bradlow of Telstra 
Research Laboratories will 
talk on The inevitable evo- 
lution to the data paradigm 
and David Cotter of BT Laboratories 
in the UK will speak on Ultrafast opti- 
cal networking. He feels that in the longer 
term ultrafast optical time-division tech- 
nique will be used in networks at all lev- 
els, from the trans-continental backbone 
to the desktop. 

After lunch there will be a talk on All- 
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optical transport networks from Man- 
fred N Huber of Siemens AG in Ger- 
many. He will give an overview of Euro- 
pean research projects and field trials 
on optical networking with focus on the 
project Photon and discuss a suitable 
architecture of the future transport net- 
work. 

Other speakers in the afternoon will 
include K Hinton of Telstra Research 
Laboratories on Dispersion compensa- 
tion using Bragg fibre gratings in trans- 
mission, F Ruhl also of Telstra Research 
Labs on Non-linear gain interactions in 
optically amplified WDM systems, S 
Watanabe, H Sakuyama, S Yamaguchi, 
H Okazaki and S Mikami from the sub- 
marine systems division of NEC in Japan 


on Design method of channel pre-empha- 
sis for long haul WDM transmission sys- 
tems, and M Armiraglio of Pirelli Cables 
Australia and P Rolle of CLEAR Com- 
munications in New Zealand on The 
Wellington to Christchurch WDM sys- 
tem. 

Throughout the day there will also 
be sessions on high capacity networking, 
optical fibre lasers, non-linear systems 
and optical access networks. The latter 
session will include Mattias Gustafs- 
son of Ericsson Applied Research in Swe- 
den. He will discuss different network 
solutions on various media and will com- 
pare all optical networks to HFC and 
copper. 


DAYS THREE AND FOUR 


On Tuesday morning the invited speak- 
ers will be Yasuji Ohmori of NTT Opto- 
electronics Laboratories in Japan on 
Recent progress in planar lightwave cir- 
cuit technologies andEric A Swanson 
of MIT Lincoln Laboratories on Optical 
coherence tomography: principles, instru- 
mentation and applications. There will 
also be exhibitor’s presentations and a 
poster session. 

On the final day Jean-Marie Beau- 
fils of Alcatel submarine systems in 
France will speak on Optical submarine 
technologies and Simon Fleming of Aus- 
tralian Photonics CRC will give a talk 
on Blue fibre lasers. q 


ACOF'T 96 Conference Exhibition 


Here’s a preview of some of some of the exhibitors at ACOFT. 


3M 


Stand 16 

3M has been involved with the commu- 
nications industry since 1958. At ACOFT 
it will be displaying a range of products 
for connecting, terminating and testing 
networks plus application specific cus- 
tom products such as fibre Bragg grat- 
ings, specialty fibres and a broad line of 
step-index Power-Core fibres and com- 
ponents. 

New releases include the 8100YS sin- 
gle mode hot melt fibre optic connectors, 
the 8000XGT fibre identifier, Crimplok 
connectors and the Universal Fibrlok IT 
optical fibre splice. 


Anritsu Wiltron 


Stand 21 

This is the first time Anritsu has exhib- 
ited at ACOFT in its own right. Previ- 
ously it has always been under the Alca- 
tel banner. 

It will be exhibiting a number of new 
optical fibre test and measurement prod- 
ucts from Anritsu Corporation, hopeful- 
ly including the MS9710A, a lightweight 
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high performance optical spectrum analyser 
with guaranteed -90dBm optical sensi- 
tivity, and the MW9070B, a portable 
OTDR featuring 36dB dynamic range. 


Augat 


Stand 13 

Augat is a major supplier of fibre optic 
and coaxial connectors for the telecom- 
munications and CATV industries. It 
also manufactures RF distribution ampli- 
fiers and associated products. Services 
include: connectors, patchcords, termi- 
nation tools, coaxial drop connectors, 
trunk and distribution adaptors, CATV 
broadband amplification, laser trans- 
mitters and receivers. 

At ACOFT 96 Augat will be display- 
ing a full range of optical fibre connec- 
tors including ST, FC, SC, angled SC and 
Din. Also on show will be its latest release 
of modular fibre management systems 
which are designed for a wide range of 
installations from low fibre count appli- 
cations to multi-bay lineups terminat- 
ing over 20,000 fibres. Other display 
items will be the Uni-rack fibre distrib- 


ution panels for full splice storage and 
a series of single wavelength and wide- 
band singlemode couplers. 


Coherent Scientific 


Stand 20 

Coherent Scientific is a supplier of lasers 
and related electro-optical products. It 
represents many overseas manufactur- 
ers such as Coherent Inc, Lambda Physik, 
Newport, Photonetics, Burleigh and SDL. 
It has a staff of 18 and an annual turnover 
of $10 million. 

Coherent Scientific carries an exten- 
sive range of instruments and accessories 
dedicated to optical fibre research. Prod- 
ucts for specialised application such as 
fibre grating production, non-linear stud- 
ies, spectroscopy, confocal microscopy 
and holography are also available. Staff 
will be on hand at ACOFT to discuss the 
range of products. 


Diamond Australia 


Stand 5 
Diamond Australia is a subsidiary of Dia- 


YOU CAN’T STOP EVOLUTION 


Announcing the creation of our $1,395* digital scope. 


Allosaurus 
133 million B.C. 


Pteranodon 
65 million B.C. 


Triceratops 
64 million B.C. 


©1996 Tektronix Inc. Manufacturer's suggested retail prices shown. *Price does not include sales tax. 


Diplodocus 
132 million B.C. 


Deinonychus 
95 million B.C. 


Analog Oscilloscope 
1996 A.D. 
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mond SA, a Swiss precision company 
specialising in fibre optic connectors and 
accessories since 1980. It supplies high 
performance precision components and 
assemblies suitable for all telecommu- 
nications requirements including data 
communications and CATV systems. 
At ACOFT Diamond Australia will 
be exhibiting its full range of connectors 
and accessories. Special items on display 
will include: E2000 simplex and duplex 
components demonstrating mechanical 
coding, hybrid adaptors for intercon- 
necting different connector types, atten- 


uators, APC components for CATV and 
other crucial applications, latest devel- 
opments in connector technology, and its 
patented Active Core Alignment tech- 
nology. Diamond Australia representa- 
tives will be on available to discuss spe- 
cific and unique applications. 


INDX 


Stand 14 

INDX is a manufacturer of high-quality 
optical fibre components for Wavelength 
Division Multiplexed (WDM Optical Fibre 


Hi 
CENTER 
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TAIPEI INTERNATIONAL 


ELECTRONICS 


SHOW 
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MAR. 28-APR.1 
OCT. 16-21, 
1997 


Not only do Taiwan makers 

produce a wide range of electronics, 
(from speakers to heaters to 
computers), but they also lead the 
industry in design innovation, and 
can accommodate buyer details 
through flexible manufacturing. 
Only Taiwan’s compact, efficient, 
mid-size enterprises can accomplish 
this, and the Jaipei International 
Electronics Spring Show is the ideal 


event to see this principle in action. 
Don’t miss this exciting event! 


The Electronics Spring Show 
features: Consumer Electronics, 
Meters & Instruments, Electronic 
Parts & Components, Communication 
Equipment, Computers & 
Peripherals, Cable TV Equipment, 
Electronic Manufacturing Equipment, 
Electronic Machinery & Apparatus, 


and much, much more .... 


aw 


Organizers: 

China External Trade 

Development Council (CETRA) 

5 Hsinyi Rd., Sec. 5, Taipei, Taiwan, R.0.C. 
Tel: 886-2-725-1111, Fax: 886-2-725-1314 
http: //www.taipeitradeshows.org 


+ 


Venue: 
Taipei World Trade Center Exhibition Hall 


Sponsor: 
Taipei World Trade Center 


For more exhibition information, please contact 

CETRA or its local office: 

Far East Trade Service, Inc., Sydney Branch Office 
Tel: 61-2-232-6999, Fax: 61-2-232-7429 


Taiwan Electrical & Electronic 
Manufacturers’ Association (TEEMA) 
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Communications systems. Located in the 
National Innovation Centre at the Aus- 
tralian technology Park in Sydney, INDX 
combines advanced UV-processing tech- 
nology with application specific optical 
fibres and provides in-fibre filters and 
related components. 

It will be displaying its range of in- 
fibre grating filters and grating design 
software which permits arbitrary filter 
response functions to be modelled and 
manufactured. It will also be displaying 
application specific optical fibres manu- 
factured by the Fibre Fabrication Group 
of the Australian Photonics CRC. The 
fibres are designed and manufactured 
to ISO 9001 quality standards and both 
standard and custom designs are avail- 
able. 


Kingfisher International 


Stands 3 & 4 

Kingfisher’s range of test equipment on 
display at ACOFT includes a new auto- 
mated optical attenuator, stable sources 
for field use, accurate handheld meters, 
easy to use talk sets and return loss 
meters, visible fault locaters and the Cold 
Clamp, for precisely locating fibre optic 
cable faults. Also on display will be a 
range of agency items including anew 
FSM 30 Fujikura fusion splicer, cleavers 
and related accessories, and active and 
passive fibre optic components includ- 
ing LEDs, lasers, detectors, isolators, 
fibre switches and accessories. Kingfisher 
engineers will be on hand to discuss the 
company’s range of equipment. 


Optical Fibre Systems 


Stand 22 

Optical Fibre Systems is a Brisbane based 
supplier of components such as cable, 
termination enclosures, connectors, ter- 
mination equipment, fusion splicers and 
optical test equipment. It also offers ter- 
mination and testing service using state 
of the art splicing and commissioning 
equipment. 

At ACOFT Optical Fibre Systems will 
be displaying its new range of optical 
fibre termination enclosures, Siemens 
fusion splicing equipment, UltraTec con- 
nector polishers and Tektronix OTDRs 
including the new Tekranger mini OTDR. 
Also on display will be miniature power 
meters, light sources, visible fault locaters, 
low cost optical talk sets, Clauss fibre 
strippers and cleavers, connectors from 
Siecor Camlite and Foxconn, ACA mechan- 
ical splices, and Nanometer Technolo- 
gies variable attenuators and a range of 
fixed attenuators. q 


MSP430 


The new standard in ultra-low 
power microcontrollers 


RATED @ 660 MIPS/WATT 
The MSP430 family opens a new era in Ultra-Low-Power single chip 


microcontrollers. Its unique architecture and the latest mixed signal 
technology combine to provide a highly integrated solution for remote 
metering and hand-held/battery operated equipment. Typical lifetime 
ona single 1.2 Ah lithium battery, greater than 10 years! 


sa TEXAS 
INSTRUMENTS 


A Single Chip 
Solution 


2 MILLION INSTRUCTIONS... 
per second on 16 Bit data with 
only a single 32Khz crystal! 


AN INCREDIBLE 400A... 
current consumption at 1 Million 
16 bit instructions per second! 


12+2 BIT RESOLUTION... 
A/D convertor on chip! 


UP TO 92 SEGMENTS... 
of fully programmable LCD 
drive on chip! 


16 BIT RISC CPU... 
but with 51 instructions 
and 7 address modes! 


FULLY SUPPORTED BY... 
EPROM/OTP devices and 
Windows based simulator! 


SYDNEY 

Phone: (02) 9585 5030 Fax: (02) 9580 1095 

MELBOURNE 

Phone: (03) 9762 7644 Fax: (03) 9762 5446 
ADELAIDE 

Phone: (08) 8364 2844 Fax: (08) 8364 2811 
BRISBANE 

Phone: (07) 3246 5214 Fax: (07) 3275 3662 


Phone: (09) 472 3232 Fax: (09) 470 2303 
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Changes ahead for EMI 
regulations 


New regulations on electromagnetic interference are just around the corner. Guenter Stipek 


looks at the proposed laws and, with the benefit of personal experience with similar laws in Europe, 


offers some advice to Australian manufacturers. 


he regulations governing elec- 

tromagnetic interference (EMI) 

in the light industrial, commer- 

cial and residential environments 
are set to change on New Year’s Day 
1997. Although the regulations are cur- 
rently limited to emissions only, it is my 
opinion that it is absolutely necessary 
that susceptibility to radiation is cov- 
ered in the future. With the growth in 
mobile communications and the increas- 
ing prevalence of microcontrollers in 
devices from children’s toys to nearly all 
highly sophisticated household appli- 
ances — not to mention the large num- 
bers of personal computers in the home 
— the incidence of EMI in the general 
environment is rising. 

Its effects are sometimes merely irri- 
tating, such as distortion to radio and 
TV reception, but can have more serious 
implications by causing breakdown of 
equipment and disruption to emergency 
services’ radio communications, for exam- 
ple. This problem has prompted the gov- 
ernment regulating body, the Spectrum 
Management Agency (SMA) to introduce 
new electromagnetic compliance regu- 
lations, called ‘The Electromagnetic 
Framework’, which come into force on 
January 1, 1997 for all new products 
placed on the market after that date. 
Products already on the market before 
then will need to comply to the new reg- 
ulations after a ‘period of grace’ which 
terminates on December 31, 1998. 

The aim of the new regulations is to 
reduce unintended electromagnetic inter- 
ference in the atmosphere by setting lim- 
its to unwanted radiation, and a clear 
commitment to enforcement that could 
culminate in eventually removing non- 
compliant equipment from the market. 
In the commercial, light industry and 
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A state of the art EMC test chamber at Siemens in Germany. 


residential environment the standards 
cover a broad spectrum of products such 
as white goods, brown goods, consumer 
electronics, office equipment, informa- 
tion technology equipment and many 
more. Within this environment the SMA 
has allowed a range of exemptions and 
exclusions, such as equipment for edu- 
cational purposes and EMC testing, as 
well as equipment covered by other reg- 
ulatory agencies (e.g. Austel, Civil Avi- 
ation Safety Authority and the Com- 
monwealth Department of Defence). 
Three other environments — installa- 
tion/maintenance, automotive and heavy 
industry — will be dealt with by the SMA 
following future consultation with stake- 
holders and committees preparing stan- 
dards. 


Australia/New Zealand is the second 
region in the world, after the European 
Union, to bring in stringent regulations 
covering EMI. In North America the exist- 
ing EMC regulations are currently under- 
going significant changes, but have yet 
to be enshrined in law. However, if Aus- 
tralia and New Zealand do not want to 
become a dumping ground for non-com- 
pliant equipment, this target must be 
pursued further. 

As a marketing tool, the SMA has 
introduced a symbol called the ‘C-tick’ 
mark to be attached as a label (where 
physically feasible) to all those products 
complying with the requirements of the 
Electromagnetic Framework. Labelling 
for EMC will provide a traceable link 
between a device and the supplier respon- 


sible for placing it on the market, i.e. the 
Australian/New Zealand manufacturer, 
importer or agent for an overseas man- 
ufacturer. 

At present the C-tick mark is not 
applicable to product safety. This will be 
covered eventually by the Regulatory 
Compliance Mark (RCM) which is cur- 
rently subject to further agreements 
between the authorities involved. 


Responsibilities of suppliers 
The new regulations mean that the SMA 
holds the equipment supplier responsi- 
ble for the compliance of any electrical 
or electronic products placed on the mar- 
ket. The declaration of conformity must 
be supported by a compliance folder incor- 
porating sound technical grounds as to 
why the equipment is compliant — a test 
report is ideal, but the so called ‘techni- 
cal construction file’ route is also allowed. 
In addition, the compliance folder should 
contain a signed supplier’s declaration 
of conformity, product description and 
reference to specifications for conformi- 
ty. The supplier must also label the prod- 
ucts as directed by the SMA. 

In order to enforce the new regula- 
tions, the SMA will audit suppliers as of 
next year. The audits will be carried out 
randomly, but a complaint could also 
prompt a formal audit. Suppliers will 
receive written notice ten days in advance. 
The compliance folder and its contents 
are subject to auditing. The SMA will 
accept certified copies of the test reports 
but only the original declaration of con- 
formity. If the contents of the compli- 
ance folder are deemed to be inappro- 
priate, the SMA may take further action 
by requiring all technical documentation 
and/or three randomly selected samples 
of the product to be submitted for eval- 
uation by a competent body nominated 
by the SMA. Manufacturers should note 
that supply of non-conforming equip- 
ment is an offence and may be subject 
to prosecution under other legislation 
such as the Trade Practices Act and the 
Trade Marks Act. 

The clear message for suppliers is 
that they must act now to put in place 
procedures to ensure their new products 
conform to the regulations coming into 
force on January 1, 1997. 

The problem, however, is not so much 
equipment under development but equip- 
ment already on the market. December 
31, 1998 is not really very far away, and 
by then all equipment must be compli- 
ant. Manufacturers need to put in place 
a versatile marketing strategy to deter- 
mine which equipment has to be replaced 
by a new, compliant product and which 
can be reworked to such an extent that 
it becomes compliant. The time and 
resources needed to do this should not 


EMC 


be underestimated. 


Personal experience in 
Europe 


Before coming to Australia earlier this 
year I held the position of Manager for 
Homologations (mainly radio relay equip- 
ment) in the Public Communications Net- 
works division at Siemens AG in Munich, 
Germany. I was part of a special task 
force formed to coordinate all required 
actions, have the appropriate documen- 
tation available and all products labelled 
by the due date to ensure Siemens’ con- 
formity to European Union EMC regu- 
lations. Although basically similar in 
spirit and intent to those in Australia 
and New Zealand, the European Union 
(EU) regulations are somewhat more rig- 
orous in practice. 


Guenter Stipek 


The stated objective of the symbol 
called the CE-Mark (CommunautEs 
EuropKenes) is not a guarantee of qual- 
ity but rather a form of official ‘passport’ 
to allow the free circulation of goods with- 
in the EU. This means that participat- 
ing countries are obliged to recognise 
this mark and may not demand addi- 
tional requirements before approving a 
product for release on their market. The 
prerequisites for attachment of the CE- 
Mark to a product are: proven compli- 
ance with the essential requirements of 
all applicable directives/legislation; proof 
that the required conformity assessment 
procedures have been carried out; all 
necessary documentation, and proof that 
the formal, non-product-related proce- 
dures have been followed. 

A major difference between the impact 
the new regulations had in the EU and 
how those in Australia and New Zealand 
will affect the local industry is the defi- 
nition of what type of products are required 
to conform by which date. In the EU all 


products, even if ten years old, placed on 
the market in all member countries had 
to meet the EMC requirements by Jan- 
uary 1, 1996. Within the EU the term 
‘new product’ related to every single unit, 
whereas in Australia and New Zealand 
‘new product’ means new model. There- 
fore a model ‘xyz’ already on the market 
today may be marketed without the C- 
tick mark until December 31, 1998, when 
the period of grace ends for Australia 
and New Zealand. 


Customer demand for 
compliant products 


Before becoming too complacent about 
this, suppliers should keep in mind the 
reaction of customers, especially when 
use of the C-tick mark comes into force 
next year. Although existing models are 
not yet required by the regulations to 
wear the C-tick mark, it is highly likely 
that customers will start to ask for it, 
and indeed may become wary of prod- 
ucts that do not have it — or even sus- 
pect that the equipment does not com- 
ply with the regulations and may be dan- 
gerous. This was a lesson we were forced 
to learn in Europe. 

Most European manufacturers didn’t 
take action to ensure compliance with 
the regulations until much later than 
was desirable. The governing authori- 
ties too, found themselves facing a com- 
pletely new situation and were a little 
reluctant to make clear statements on 
what had to be done and in which way, 
since any decision they took regarding 
a manufacturer would have to be applic- 
able throughout the entire European 
Union. So all of us, manufacturers and 
authorities alike, were confronted with 
many unsolved details as the the dead- 
line date of January 1, 1996 came clos- 
er. 

In the industry in general the new 
regulations were not given much atten- 
tion at a senior level at first — until we 
started to get feedback from customers 
who began to show a strong preference 
for EMC-compliant equipment labelled 
with the CE-mark. 

So although we were certainly aware 
of the changes from the middle of 1994, 
it was not until early 1995 that we real- 
ly started to ‘get serious’ about it. The 
absence of a long ‘period of grace’ for 
products already on the market meant 
that, at Siemens Public Communications 
Networks division for instance, we had 
to prepare well over 200 existing prod- 
ucts for CE-mark labelling, besides our 
new products. This turned out to be a 
huge workload and burden on resources, 
because for each product we had to carry 
out documenting, testing, establishing 
procedures and labelling before Decem- 
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ber 31, 1995. 

With a lot of personal effort from all 
the people involved we managed to have 
the products labelled and kept any delay 
to a minimum. After the regulations came 
into force we were also faced with the 
task of reassuring customers who were 
concerned about some of the older prod- 
ucts which were not yet labelled. 

From my experience in Europe, I would 
say that the first commandment of EMC 
compliance is: Do it right first time and 
try to control the situation. Don’t let the 
situation control you. 


Ten steps to compliance 


1) Establish procedures and train staff 
to follow them to make the process as 
smooth as possible and ensure the nec- 
essary documentation is accessible and 
up-to-date. 

2) The crucial point is the step from the 
test report to the declaration of confor- 
mity. A test report is fine, but it only 
refers to the one piece of equipment mea- 
sured. Although the report increases the 
probability that other equipment of that 
series also complies with the require- 
ments, the declaration of conformity 


refers to all the products of that series 
placed on the market. Hence the sup- 
plier/manufacturer must have proce- 
dures in place to guarantee that all the 
equipment manufactured complies with 
the requriements and that no changes 
to the equipment covered by the decla- 
ration are made which may result in a 
degradation of the EMC performance 
and thus be detrimental to the contents 
of the declaration of conformity. 

3) It is vital also to secure the support 
and commitment of senior management 
to the compliance process. Don’t under- 
estimate the amount of work and time 
involved — especially in the document- 
ing and testing stages. 

4) Appoint an officer to take responsi- 
bility for the entire compliance process 
and make sure he or she has the neces- 
sary decision-making authority within 
the organisation. 

5) The next step is to apply to the SMA 
for usage of the C-tick mark for your 
products. Define in detail the product 
range to be covered and find out exact- 
ly what is required of you as an equip- 
ment supplier. You have the opportuni- 
ty to clear out your product portfolio, but 
even so, it must be complete. There are 


still two more years to develop replace- 
ment products. 
6) Identify who within your company 
holds the compliance folder for which 
product and make sure they are aware 
of their responsibilities regarding its con- 
tents. 
7) Arrange for testing of the product as 
required and keep track of documenta- 
tion. 
8) Prepare the compliance folders accord- 
ing to the SMA’s specifications 
9) If you are an importer or agent for 
overseas manufacturers build up a level 
of confidence that the products comply 
with the requirements — if necessary 
have the equipment tested yourself. In 
any case reassure yourself with the man- 
ufacturer for any financial burdens result- 
ing from non-compliant equipment. 
10) Label your products as required. 
Remember that these new regulations 
must be adhered to. They will affect the 
design, manufacture, marketing and 
sales of your products. No compliance 
certificate means no label, which means 
no business. q 


Guenter Stipek is with Siemens Ltd, based 
in Melbourne. 


Seaward Electronic of the U.K. 
have developed an in-house 
testing package to help 
manufacturers of electrical 
equipment to comply with the 
international EMC regulations. 
The testing package comprises the 
Expert Consultant identification and 
diagnostic software which guides the 
user through the iu standards and 
design 


Cost Effective, In-House EMC Testing 


EMC Expert Consultant Software 
The Expert Consultant package, 


functions include EMC test methods 
as defined by the standards. 

Sceptre Spectrum Analyser with LISN 
Sceptre is designed to measure 
conducted and radiated emissions to 


Seaward 
Sceptre 


CISPR bandwidths and detector 


diagnostics; compiled by a university team of methods. A near field probe is also 
the Sceptre EMC specialists, identities and available. The LISN is rated at 8A. 
PC-based Seaward Mace Mains Interference Simulator 
spectrum an Mace includes facilities for three 
analyser with oud types of mains interference testing: 
in-built Line Expert Consultant €xplains Voltage Dips, Fast Transients to 4kV 
Impedance Stabilisation Network, the relevant and Electrostatic Discharge to 8kV. 
LISN; and the Mace mains emissions and susceptibility standards Cilla ea 
interference simulator. for any product. The diagnostic arrange a demonstration. 
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With the largest selection of quality products, 
Crusader is un-matched for capacitors, designed to meet all 
your specifications for either professional or consumer 


applications. 


You will find our capacity to supply from world 
renowned manufacturers offers you the widest choice of 
quality capacitors with the ability to meet a vast range of 
specifications from medical to military. 
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Our commitment to knowledge of the components 
market is complemented by the products we offer, our 


dedication to quality and the ongoing technical support of 
our experienced team. 


For the right capacitors, you can count on Crusader 
for fast, efficient and courteous service, along with reliable 


on-time delivery to help you meet your production 
deadlines. 
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The future of 
industrial computing 


A number of powerful forces have been driving changes in the industrial 


computing marketplace. Michael Hornsby looks at some of the changes in store. 


ver recent years the standard 
bus industry has developed into 
aclassic pyramid model as shown 
in Figure 1. VMEbus and Multi- 
bus II have emerged as the clear leaders 
for high-end applications. While in mid- 
range applications there are many com- 
petitors such as STD, STD32, Compact- 
PCI, PC/104, and passive backplane PCs, 
fighting for a share of the market. At the 
bottom of the pyramid are proprietary 
designs based on microcontrollers. 

Several factors are driving an upward 

trend in the pyramid. One of these is pres- 
sure for faster project completion. Stud- 
ies have shown the completion time for 
embedded systems is now between six 
and twelve months — about half the time 
allowed a couple of years ago. Another 
factor is increasingly complex products, 
demanding embedded systems with func- 
tions that are common in PCs, such as 
graphics and networking. The sheer 
strength of these forces will shape the 
marketplace into the next decade, if not 
beyond. 

The most important trends arising 

from these forces are: 

¢ the popularity of PCI and the emer- 
gence of PMC and CompactPCI bus 
standards; 

¢ adoption of Mezzanine bus stan- 
dards; 

* a world-wide reduction in defence 
spending and the resultant increased 
interest in Commercial Off The Shelf 
(COTS) technology; 

¢ and VME64 enhancements to the 
VMEbus which will take the bus 
into the next century. 


PCI 


Intel’s Peripheral Component Intercon- 
nect (PCI), was originally developed as 
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an I/O bus to support several generations 
of the x86 PC microprocessor architec- 
ture. It was needed to replace the origi- 
nal PC local bus and expansion slots 
known as JSA and EISA, which could not 
be expected to support the higher-per- 
formance microprocessors of the 1990s. 
Nowadays every PC motherboard has 
PCI slots and expansion cards. 
To use PCI in industrial appli- 
cations, a new bus standard has 
emerged — CompactPCI. Essen- 
tially CompactPCI is a sim- 
ple concept — take off-the- 
shelf PCI silicon and include 
the Eurocard form factor 
that’s been popularised 
by VME. CompactPCI 
is currently defined 
for both 3U and 6U 
form factors and 
uses a widely 
available 2mm 
“hard metric” 
pin-and- 


© VME e Multibus I] 


MID-RANGE 
APPLICATIONS 


© Passive backplane PCs: PC/104 
© STD/STE bus © Compact PCI 


LOW-END APPLICATIONS 


© Microcontroller-based proprietary architectures 


nies that have promoted the STD and 
STE buses. While no one is saying it 
directly, if you read between the 
lines CompactPCI is positioned to 
replace these languishing buses. 
But it is not without its limi- 
tations. The major one being 
the maximum of 10 loads, 
which limits the Com- 
pactPCI backplane to a 
maximum of eight slots. 
Already some VME 
vendors are talking 
about building dual 
bus systems with 
CompactPCI as 
a peripheral 
bus to VME. 
CompactP- 
CI is 
where 
you 
plug- 
in 


socket 

connec- © 68HCll, 8051, 280 etc. 

tor, orig- 

isl Figure 1. Pyramid model of the bus industry. 
evel- 


oped for Siemens in the 1980s for telecom- 
munications applications. 

Gaining a critical mass in the embed- 
ded and industrial market usually requires 
a “champion” to give the concept the secu- 
rity to attract uses. In the case of VME, 
it was Motorola; for Multibus, Intel; for 
STD, Mostek; and for Futurebus+ ... some 
industry sources are predicting a major 
champion may be just around the corner. 

What is CompactPCI’s position rela- 
tive to other buses? First you need to look 
at the companies that developed Com- 
pactPCI — Ziatech, Gespac, Pro-Log, 
Teknor and Hybricon. These are compa- 


video cards, Ethernet cards, SCSI, and 
co-processors. 


Mezzanine Modules 


With the limited real estate on VME and 
Eurocards like CompactPCI, mezzanine 
cards are an excellent way to increase 
functionality and performance. Available 
real estate can be expanded almost three- 
fold when using both sides of a mezza- 
nine card for component mounting and 
one side of a baseboard for mezzanine 
card mounting. 

Mezzanine cards also provide the flex- 
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Figure 2. Bus evolution time-line. 


ibility of adding a variety of I/O functions 
to a host computer board. Manufactur- 
ers can provide general-purpose computer 
platforms to the market at higher vol- 
umes and lower cost. Users gain more 
I/O flexibility and shorter development 
time for the configuration that best sup- 
ports their application. 

Although a multitude of mezzanine 
cards have been around since before VME 
was introduced in 1981, they have lan- 
guished because of a lack of standardis- 
ation. A few years ago, VITA identified 
22 separate mezzanine module formats. 
Today there are only about five: Indus- 
tryPacks, M-modules, Sbus, Flexi-mod- 
ules and PMC. Of these only PMC, derived 
from Intel’s PCI bus, and GreenSpring’s 
IndustryPack standard are predicted to 
show continued growth. 

PCI offers designers the opportunity 
to leverage the economies of scale of the 
PC market into lower-volume embedded 
applications. However one of the major 
problems of using PCI in embedded and 
industrial applications is that its mechan- 
ical form factor is inconsistent with the 
existing bus architectures used in embed- 
ded and industrial applications. 

In 1993 an IEEE standards working 
group was formed to create a new mez- 
zanine mechanical form factor. The result 
was IEEE standard P1386 for the Com- 
mon Mezzanine Card (CMC). Combining 
this new standard with PCI yielded the 
PCI Mezzanine Card (PMC), giving design- 
ers the standard mezzanine card format 
they had been wanting. The main bene- 
fit of PMC is its fast I/O. It uses PCI’s 
132 Mbytes/s transfer rate with a 32-bit 
data path, doubling to 264 Mbytes/s with 
a 64-bit data path. The fast data paths 
connect I/O and memory, or central proces- 
sor and memory. The VMEbus Interna- 
tional Trade Association (VITA) and the 
Multibus Manufacturers Group (MMG) 
have embraced the new technology sup- 
porting the slogan “We agree .. It’s PMC!” 

The long established IndustryPack 
standard got a big boost with an endorse- 


Source VITA 


1990 1994 1996 


ment from Motorola, which released the | 
MVME162 CPU board that includes four | 


IndustryPack sites, and subsequently a 


number of other vendors have gotten on | 


the band wagon. “IndustryPack,” says 
GreenSpring’s vice president of engi- 


neering, Kim Rubin, “was designed specif- | 


ically to be a general purpose mezzanine 
card for 3U or 6U VME, ISA, NuBus or 
even stand-alone, single-board comput- 


ers. 
Although IndustryPacks were designed 


as a medium performance mezzanine, | 
the specification includes the capability | 
of running at 8 or 32 MHz. At the high | 


clock rate IndustryPacks can do a sig- | 
nificant job off-loading the system bus. | 


An attractive feature of IndustryPacks 


is their compact form factor, about the | 
size of a credit card. Up to four Indus- | 
tryPacks will fit on a 6U VME-sized Euro- | 
card, allowing a designer to pack a lot of | 


different functionality on to a board. 


VME64 Extensions 


With its 15th birthday approaching, ques- 
tions must be asked about the future of 
the VMEbus architecture? According to 
John Black who worked on the original 
VMEbus specification at Motorola, “If 
you had asked me in 1981 when I wrote 
the original VMEbus specification what 


the lifetime of VME would be, I would | 


have said 10 years maximum. However, 
VME is still going strong over 14 years 
later, and all challengers (including Intel’s 
Multibus II and Futurebus+) have faded 


in the stretch..The question at this point | 


is, who is the current challenger to the 
VMEbus? As far as I can see there is no 
real challenger.” 

Features are being added to the VME- 


bus specification as part of the VME64 | 
Extensions document. As we near the | 


21st century , these extensions are planned 


to position the VMEbus for continued use | 


well into the future, in an ever-growing 
variety of embedded real-time applica- 
tions. 
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The VMEbus specification was devel- 
oped and released in the early 1980s. It 
was later expanded to handle 64-bit trans- 
fers, effectively doubling throughput. 
ANSI/VITA 1-1994, a.k.a. VME64, was 
approved by the American National Stan- 
dards Institute (ANSD in April 1995. Dur- 
ing development of the VME64 specifi- 
cation a large number of other enhance- 
ments were suggested. As many of these 
were only at the concept stage it was 
decided to convene a task force to devel- 
op a set of VME64 extensions. 

Possibly the most obvious physical 
change incorporated in the extensions is 
a new 160-way connector that provides 
64 additional pins for added features and 
user I/O. The version adds two rows des- 
ignated Z and D. Boards with the cur- 
rent 96-pin connector can plug into and 
operate correctly in a backplane with the 
new 160 pin connector and, conversely, 
the new 160-pin can be used in 96-pin 
backplanes. 

To provide even more I/O, an option- 
al connector designated PO, is placed 
between the current P1 and P2 connec- 
tors to provide an additional 95 user- 
defined pins. Details of all the proposed 
extensions to the VME64 are outlined in 
Figure 3. 

VME64 extensions are expected to be 
released to canvas ballot late in 1996. 
The standard is expected to be finalised 
in late 1997. 


PC/104 


PC/104 got off the ground in 1990 large- 
ly from the need of Ampro to provide the 
company’s small form factor PC with some 
level of expansion capability. To foster 
the approach, the PC/104 consortium was 


Proposed VME64 extensions Promise Enhancements and Backward Compatibility 


Feature 


Description 


160-pin connector 


Five row, 32-postion connector works with 96-pin 
DIN connector. Provides additional pins per 
connector. Can be used in either P1 or P2 position 


Optional PO connector 


A five-row by 19-position connector can be placed 
between P1 and P2 to provide additional user 1/O. 


Supply voltages of +3.3V and 48V 
plus more +5V power 


10 pins for 3.3V power, four pins for +-/- 48V power, 
and two pins for VPC that can also be used for +5V supply: 


More ground pins 


35 more signal ground returns to help reduce bus noise. 


More user defined pins. 


46 pins defined as user I/O 


Bused and unbused reserved pins 


12 bused pins plus two unbused pins reserved for 
future expansion. 


Electromagnetic (EMC) and 
electrostatic-discharge (ESD) control 


Front-panel options for improved injector/ extractor 
mechanism that also allows locking without the use 
of screws. 


Keying 


An optional keying mechanism provides for 4,096 
possible keys to specify a sub-rack slot. 


Live Insertion 


Two pins are provided for insertion/extraction 
notification; support for enhanced transceiver logic. 


Geographical addressing 


Six pins used to provide 5 bit geographical address 
plus parity. Provides a unique slot address that can be 
used to dynamically configure software. 


CR/ICSR expanded definitions 


The use of CR/CSR space is clarified and condensed. 


Test an maintenance bus 


Five signal lines allocated to a test and maintenance bud 
(TMbus) that will be defined in another document. 


Front panel labelling 


A reserved area has been defined on the front panel for 
attachment of ID and/or bar-code labels. 


New high-speed protocol 


Figure 3. VME64 extensions table. 


Anew high-speed protocol, two-edge Multiplexed 
Block Transfer (2eMBLT) has been defined to effectively 
double 64 bit transfer throughput to 160 Mbytes/ 
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started a year later. From humble begin- 
nings of 11 members it has grown to 170 
members today. 

PC/104 has been adopted as the stan- 
dard expansion interface on passive back- 
plane ISA and EISA 80x86 processor 
boards. These mezzanine boards are treat- 
ed as components in the majority of sys- 
tems they go into. While this leads to a 
broadening out of the market in many 
cases, it has the disadvantage that cus- 
tomers expect products to be priced like 
components. However, this component- 
type pricing has not necessarily been 
accompanied by component-type volumes. 
Usually there is a trade-off between price 
and volume. Profitability requires the 
vendor selling low volume at a high price 
or high volume at a low price. In many 
cases PC/104 has been in the unenviable 
position of being stuck in the middle with 
low volumes and low prices. So it is not 
surprising some analysts are predicting 
a shake-out amongst PC/104 vendors. 


COTS 


Over the last couple of years three forces 
have been driving rapid changes in the 
defence use of Commercial Off The Shelf 
(COTS) technology: a mandate by the 
military to use standard hardware and 
software; a dictate from the US Defence 
Secretary Perry calling for the use of com- 
mercial parts (as opposed to MIL STD) 
when possible; and the reduction of defence 
budgets. 

Traditionally military hardware, is 
developed under contract. In a large major- 
ity of cases designs were built from scratch 
with the attendant costs associated with 
“one-up” manufacturing. Almost all of the 
procurement of standard bus-based com- 
puter equipment is happening on the VME 
front. The availability of a range of envi- 
ronmentally stable off-the-shelf products 
has led to the inclusion of many VMEbus 
systems in stationary, land-based sys- 
tems, simulators, radar and sonar pro- 


cessing systems. The military is now tak- 
ing an extremely close look at what level 
of ruggedness is really needed. The idea 


is that the defence contractor can provide | 


performance-based specifications, with 
the ruggedness needed by the application 
Australia is well down the COTS route 


with the three major defence projects | 
under way at the moment — Jindalee- | 


over-the horizon radar, ANZAC frigates, 
and Collins class submarine projects — 


largely using VMEbus COTS technology. | 
Some experts are predicting that the | 


VME-sized CompactPCI may break into 
the military and aerospace systems mar- 
kets, which are dominated today by VME, 


but it does have some drawbacks. First, | 


CompactPCI can only run at 33 MHz, 


which places its maximum throughput | 
at 132 Mbytes/s. Secondly, CompactPCI | 
is limited to only eight slots. But it is | 


expected to replace old STD and STE 
applications. 


The future 
After the death of Futurebus and Multi- 


bus, the bus-board market is set on a | 


clear course for the rest of the decade, 
thanks largely to the emergence of PCI 
and the end of the cold war. Some shake 
out is expected amongst the smaller PC/104 
players, possibly with mergers or acqui- 
sitions. The grandfather of the buses, 


VMEbus, has established a huge momen- | 
tum and with its new souped up engine | 


under the hood, it is set to live to a ripe 
old age. 


The next year will be pivotal for Com- | 


pactPCI. One of the most critical things 
PCI has going for it is that it is well known. 
The logical and electrical interface are 
tried and proven. Early adopters report 


minimal risks — software is readily avail- | 


able and parts are reaching commodity 
pricing. o 


Michael Hornsby is the managing direc- 


tor of VME Systems, based in Melbourne. | 
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How to increase sales and 
profits in industrial companies 


Most businesses which fail do so because they do not have a marketing plan in place. James 


Chisholm looks at how to create one and offers some general tips on improving your marketing. 


ne 


%— trial companies, a detailed 

» marketing plan is essential. 
_ The starting point for any 
4.4 plan is a clear set of goals or 
objectives, which should not 
@ be just financial. Next comes 
~ a situation analysis. A thor- 
» ough situation analysis looks 

_ at more than the usual SWOT. 
It takes into account the polit- 
ical, economic, demographic, 
ecological, competitive, legal, 
infrastructural, social and 
technological environments 
_ in which the company oper- 
ates, and the ability of the 
company to manage, finance, 
*" market, source, conceive, 
S design and produce products 
and services required by the 
market. This is essential in 
s-., order to match competencies 
of your company to the com- 
petitive environment in which 
you operate. 

Then you need to do a bit 
of research on the market. 
Many engineering companies 
§ do not believe in any form of 
" market research, or if they do, 
believe that it should just con- 
> firm their pre-conceptions about 

, their company or the market. 

% A manufacturing firm in Syd- 
ney recently commissioned a 
study into how their equip- 
ment was perceived by the 
; - eats @ market in relation to com- 
i ie ee Vee Se petitor’s products. It was dis- 


any engineering 
companies find 
that modern text 
books, post grad- 
uate courses and marketing 
graduates abound with mar- 
keting applications suitable 
for retail, banking and con- 
sumer sectors. But what if 
your company sells variable- § 
speed drives instead of tooth- 
paste? Or engineering main- "= 
tenance support rather than 
financial services? Industri- 
al marketing, unlike consumer © 
marketing, is more applica- 
ble to companies engaged in 
the provision of engineered 
products and services. 

In order to achieve sales, 
marketing theory suggests age 
that you segment the market, 
target specific segments and # 
then position yourself as desir- , 
able to that selected segment. 
This can be relatively easy 
with consumer products, but 
becomes quite complex when 
deciding how to market engi- 
neered products and services. 

In Australia, most busi- 
nesses do not have any mar- 
keting plans. Sure, you may 
sit down at the end of each 
year and decide on the fol- 
lowing year’s sales targets, 
and maybe even propose a 
few new markets to enter, but F 
generally there is little detailed | 


marketing planning performed llustration by Tom Lau covered that most customers 
in industrial companies. In fact, it has ally equated to sales. and prospective customers could not dif- 
been estimated that only 10-15% of Aus- ¢ There isalackofresearch compared ferentiate between the various suppliers’ 
tralian based businesses have any sort to consumer marketing. products — none of the supplier’s prod- 
of plan. It has also been shown that most ¢ There is a high reliance on person- ucts were perceived as significantly bet- 
business which fail did not have a mar- al selling. ter than any other. The company that 
keting plan. ¢ Projects are often won prior to a commissioned the research discarded the 

In the industrial arena: tender being released. results, as the management believed that 

¢ Marketing is, unfortunately, usu- To increase sales and profits inindus- their product was the best on the market. 
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KC ELECTRONICS 


KC Electronics offers you a broad 
range of active, passive and electronic 
components from a fast-growing list of 
quality vendors. With almost 10 years 
of experience, KC Electronics can 
provide efficient and personal service 
to the specific needs of the OEM. 

Now operating throughout Australia 
and New Zealand, KC continues to 
provide the fastest and most reliable 
service to its customers and with 
accreditation of AS/NZS ISO9001 can 
comply with the latest quality 
standards. 

With warehousing and distribution 
centralised in Sydney, ex-stock items 
can be delivered anywhere in Australia 
or New Zealand the next day when 
orders are placed prior to 4.00 pm. 
KC Electronics has established a 
powerful international component 
sourcing network, which can solve your 
production shortfalls or allocation 
problems which invariably occur from 
time to time. Most brands can be 
obtained as fast as 10 days from order 
placement. 

For all your specialised electronic 
needs, call KC Electronics today! feneoni 


QUALITY SYSTEM 


KC ELECTRONICS iS 


A Unit of GEC Australia Ltd. 


Suite 3, 888 Doncaster Road, Doncaster 
Vic. 3108 Australia 

Tel: (03) 9848 1266. Fax: (03) 9848 1799 
N.S.W. Tel: (02) 9898 0422 Fax: (02) 9898 0176 
QLD. Tel: (07) 3252 3876 Fax: (07) 3252 2924 

W.A. Tel: (09) 381 4040 Fax: (09) 381 4033 

S.A. Tel: (08) 8202 1888 Fax: (08) 8202 1889 
Auckland Tel: (09) 526 0107 Fax: (09) 525 7923 
Christchurch Tel: (03) 343 5160 Fax: (03) 343 5170 
Wellington Tel: (04) 473 4290 Fax: (04) 384 5853 
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Product Line Profile 


STD LOGIC—LS, TTL, HC, 

4000B SERIES, FAST LOGIC. 
LINEAR—OP AMP, COMPARATOR, 

VTG REGULATOR, TIMER, AUDIO, 

CCD CHIPSET. 

MEMORY—SRAM, DRAM, DRAM 
MODULE, MASK ROM, AS MEMORY, 
VIDEO RAM. 

PC-ASSP—UART, LINE D/R, SUPER I/0, 
SCSI, SOUND GEN, LAN, FAX MODEM. 
ASIC—GATE ARRAY, STD. CELL, MICOM. 


SCHOTTKY RECTIFIERS, PLASTIC 
RECTIFIERS, BRIDGE RECTIFIERS, SMD 
RECTIFIERS, SUPER RECTIFIERS, 
TRANSIENT VOLTAGE SUPPRESSORS 
(TVS, TRANSORB) 


OPTOCOUPLERS, LED LAMPS, LIGHT 
BARS, 7 SEG DISPLAYS, DOT MATRIX 
DISPLAYS, |/R PHOTOSENSORS, 
PHOTOTRANSISTORS, 
PHOTODARLINGTONS, PIN DIODES, 
OPTOLOGIC, INTERRUPTER SWITCHES, 
REFLECTIVE SENSORS. 


CHARACTER LCD'S 8x2, 16x1, 16x2, 
16x4, 20x1, 20x2, 20x4, 24x1, 24x2, 
24x4, 40x1, 40x2, 40x4. \ 
GRAPHIC LCD'S 12232, 12864, 
160x128, 240x64, 256x128, 320x240, 
640x480. 

LED OR EL BACKLIGHTING POSSIBLE 
FOR ALL MODELS—TN & STN TYPE 
AVAILABLE, LARGE CHARACTER & 
CUSTOM AVAILABLE. 


HIGH DENSITY MEMORY SOLUTIONS. 
SRAM MODULES, MONOLITHIC MCM-L, 
MCN-C. 

FLASH PROM-EEPROM, DRAM, ACTIVE 
MATRIX LCD'S. 


Da 
UART/DUART, DTMF, MCU ee grise-29 
SPECIAL FUNCTION NETWORKS. = 


QUALITY LOW COST DIP SWITCHES, 
SMD, PIANO, R/A, ROTARY, TRINARY 
TERMINAL BLOCKS, RELAYS, 
INDUCTORS, IC SOCKETS 


IC TEST CLIPS & ADAPTORS, PLUGS, 
JACKS, CONNECTORS, BOXES, SINGLE 
POINT TEST CLIPS, JUMPERS, CABLES, 
TEST LEADS, POWER SUPPLIES. 


FLASH EEPROM 512KB-1MBIT 
SUPERFLASH EEPROM 4MBIT, PCMCIA 
INTERFACE, 3-SV. 


SURFACE MOUNT COMPONENTS ON 4” 
REELS: DIODES, CRYSTALS, 
CAPACITORS, RESISTORS, INDUCTORS, 
FERRITE BEADS, TRANSISTORS, DIODE 
NETWORKS, THERMISTORS, RECTIFIERS, 
LEDs, SMD TOOLS. 


DIGITAL MULTIMETERS, 
THERMOMETERS, COUNTERS AND 
ACCESSORIES. 


EMC 
MEASUREMENT 
SOLUTIONS 


a Up 


Rental is the answer 


Renting the Hewlett-Packard 
84110EM system is the 
answer to pre-compliance 
testing to EMC radiated and 
conducted emission 
standards. The system Is 
based on the 8591EM 
spectrum analyser with 
matched antennas, near field 
probe, and an LISN. 
Important features include: 
@ Frequency range to 1 GHz 
@ Fully automated 
measurements 

@ In-built regulatory limit 
values 

@ Measurement results 
printer output 

@ Probe for prototype 
development. 

Rent for as little as one day 
to a year or more. 
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Once you have defined your target 
markets and researched their needs and 
wants, you are in a much better position 
to meet those needs and wants more effec- 
tively and efficiently than your com- 
petitors. Remember, most industrial firms 
perform little market research. Often, 
industrial companies tailor marketing 
strategies (if they have them) to fit their 
financial goals. But strategies should be 


| tailored to fit the overall vision of the 


company; the goals help shape the strat- 
egy, and must fit with the company 
resources. Current estimates highlight 
that only about 5% of senior manage- 
ment time is spent on competition, only 
15% on customers and very little on mar- 
keting. 

A positioning statement — a succinct 
description of your offering is a pre-req- 
uisite for successfully competing in your 
target markets. It must be tangible, easy 
to remember, and most of all TRUE! Once 
defined, you should use this statement 
on all your stationery, on signs, in adver- 
tisements and so on. It is the result of 


| your market research into your target 


markets, and it says what your target 
markets want to hear. A strong posi- 
tioning statement allows you to occupy 
a distinct and valuable place in the mind 
of your potential customers, your exist- 
ing customers and your clients. 

All elements of the marketing mix 


| need to be varied to convey this position 
| and attain your goals. The marketing 
| mix consists of eight main elements for 


industrial companies — product, price, 
promotion, place, physical facilities, 
process management, personal selling 
and personnel. 

It is best to implement the market- 
ing plan in a defined way, one step ata 
time. As an old adage states, “progress 
by the inch is a cinch, but by the yard is 
hard”. The implementation strategy must 
also incorporate the promotional plan. 


Personal Selling 
| As industrial marketing is highly depen- 


dent on personal selling, it would seem 
appropriate to detail some recent research 
on this area. For example, it has been 
found that sales contests produce an aver- 
age increase in targeted objectives of 
about 12%, provided there is a reason- 


| able chance of winning by all sales peo- 
| ple. Contests appeal more to high task- 


specific self-esteem salespeople than to 
those of low self esteem who tend to see 
contests as an avenue for potential fail- 
ure rather than an opportunity to dis- 


_ play their competence. ~ 


A recent industrial marketing study 
found that when marketing industrial 
products, at least five impressions (tele- 
phone calls, personal visits, newsletters 
etc) must be made on a potential cus- 


tomer before they will even consider 
putting you on the tender list. In addi- 
tion, if contact is not made between a 
customer and supplier at least once every 
month, the value of the supplier slips by 
10% in the mind of the customer. 

A research study performed in Europe 
in 1993 found that industrial companies 
place far too much emphasis on price, 
try to sell all product attributes result- 
ing in buyer information overload, and 
generally do little research on customer 
needs and wants prior to trying to sell 
an industrial product. This results in 
lower sales and profits for the industri- 
al supplier. Another study conducted 
over ten years on 12,000 sales people in 
350 companies and 14 industries in the 
US showed that over the ten years, sales 
volume had increased by only 2% while 
actual selling time had decreased by 250 
hours. 

Employee satisfaction has been shown 
to be positively related to customer sat- 
isfaction and thus repeat business. Incen- 
tives based on customer satisfaction 
increase employee service response (happy 
customers lead to more sales and refer- 
rals) and employee performance, but 
incentives based on customer satisfac- 
tion and sales volume actually reduce 
employee customer service response. It 
is well known that in Australia today, 
winning a new customer involves more 
than eight times the cost of keeping an 
existing one. Thus, any action to retain 
customers and increase their satisfac- 
tion should lead to higher profits, pro- 
vided they are in a position to purchase 
products and/or services. A recent study 
estimated that a 5% increase in customer 
loyalty directly relates to a 25-85% increase 
in bottom-line profits. 

How many people are not happy with 
your current service? Responsiveness of 
sales people in solving customer prob- 
lems through follow-up has been ranked 
as one of the most important sales per- 
son attributes for customers. In fact, 
when a customer is unhappy with a prod- 
uct or service, customers generally believe 
that being called back by company per- 
sonnel when promised is the most impor- 
tant consideration. A study conducted in 
Australia in 1994 confirmed that only 
about 5% of people actually complain 
about a purchase. The other 95% don’t, 
but refuse to use the supplier ever again. 
Worse still, these 95% tell on average 
nine other people about their bad expe- 
rience! 

There has been some interesting cor- 
relation found between sales performance 
and a sales person’s speech. Successful 
sales people tend to speak faster, have 
a shorter average pause duration anda 
falling fundamental frequency contour. 
These people were perceived to be much 
more enthusiastic about their products, 


INDUSTRIAL STRENGTH 
COMPUTER ELECTRONICS 


Introducing everything you will ever need for your computing needs from industrial 
automation to product development. 


Communications Products. 

OQ 8bit/16 bit RS232 cards (2,4,8,16 and 32 port). 

Q 8bit/16 bit RS422/485 cards (2,4,8,16 and 32 port). 

QO EASYCOM RS232 4/8 port intelligent concentrator cards 
(for MSDOS/UNIX/XENIX). 

Q LANCOM RS232 4/8 port intelligent cards (for Novell 
Netware). 

Q RISCOM RS232/422 4/8 port intelligent RISC cards (for 
MSDOS/UNIX/XENIX). 

Q RS232 to RS485 interface converters. 

Q = SafLine RS232 4 port remote multiplexer cards (for 
MSDOS/PCMOS-386/PICK/UNIX/XENIX). 


Computer and peripheral repairs 
QO Maintenance Agreements. 


Q On-site and workshop electronic and computer service. 


Laboratory Development Equipment. 
OQ) Extender cards. 


CQ) Prototype cards. 
OQ) Circuit trainers. 


Device Programmers and Testers 

by Sunshine Electronics Inc. 

QO Eprom Programmers (8 bit). 

OQ High-speed production Eprom programmers 
(8 gang, 8bit) 

IC Testers. 

In-circuit emulators for Intel 8052 
RAM/ROM Emulators. 

Programmable device components. 
Universal Device Programmer and Eprom 
programmer (16bit). 


OOOOO 


Industrial Control and 

Data Acquisition Equipment. 

Q 8,12,14,16 bit ADDA cards (up to 2DA channels). 
D/A cards. 

Digital programmable interface cards (up to 192 channels). 
Photo couple isolator input boards (8,16 or 32 port). 
Relay output boards (8 or 16 port). 

SSR Logical output boards (8 port). 

Smartlab industrial control boards 

PocketADDIO industrial control modules 

IEEE RS488 interface cards. 

Photoelectric and Mark Sensors. 

Proximity Switches. 


OOOOOOO0OO0 


Memory testers 


by Chroma Ate. Inc. 
Q DRAM Sip/Simm30/Simm72/SOJ/PLCC testers. 


Industrial Automation Systems 


by Alptech Logic Products. 
OQ} 19" industrial PC chassis and workstations. 


OQ Flash ROM disk emulator cards (256KB to 8MB). 

QO PC/104 compatible products. 

Q) Plug-in CPU cards with built in I/O and PC/104 I/F (386SX 
to 486DX4). 

Q Touch-screen units. 


Multimedia Video Equipment 

by Grand Tec. 

MPEG hardware and software. 

Infrared remote control presentation tool for Windows. 
VGA to TV converter, latest technology. 

PC Tuner / TV Capture card. 

Teletext decoder. 


OOoOoO0 


TICK THE APPROPRIATE BOXES TO RECEIVE THE INFORMATION THAT YOU WANT. 


The Company name: .Your name: 
Phone No.:(___) -FAX No.:(___) 

Your Address: 

State: .Post code: L) LJ L) L) 


Nature of business: 


FAX THIS FORM BACK NOW! 
NUCLEUS COMPUTER SERVICES PTY. LTD. 
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9B Morton Avenue Carnegie Vic 3163 


Ph: (03) 9569 1388 


Fax: (03) 9569 1540 


POLAR 


Est 1975 


Quality 
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Company 
AS/NZS 9001 
ISO 9001 : 1994 
Lic : QEC 1789 


Australian distributors for 


Kabelwerk Eupen AG 


50 ohm low loss foam dielectric 
coaxial cable and accessories. 


Eupen : 5228 7/8" 


Please consult us for details 
of this high quality European 
cable at a competitive price. 


Australian manufacturers of 


Communication equipment 
in the 2 - 2900 MHz range 


Mobile Antennas. 
Marine Antennas. 
Base Antennas. 
Power Dividers. 
Cavity Filters. 
Diplexers. 
Multicouplers. 


Polar Electronic Industries Pty Ltd. 


ACN 005 545 291 
Communication Engineers 

2 Commercial Road Highett, Victoria, Australia. 3190 

Telephone : 03 9555 2500, Facsimile : 03 9555 1515 
Toll Free : 1800 33 5633 
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more knowledgeable, more confident, 
more trustworthy and more benevolent 
(kind, polite, dependable), than sales peo- 
ple who displayed rising fundamental 
frequencies with slower speech. Inter- 
estingly, the more successful sales peo- 
ple did not use inflections to mark the 
end of a question, but rather turned ques- 
tions into statements by using a falling 
frequency contour. 

Although there is little research specif: 


| ically in the industrial arena on expec- 
| tation versus performance, psychologists 
| have convincingly shown that expecta- 


tions do have a dramatic effect on per- 
formance. There are the well known 


| experiments involving the placement of 


poorly performing students into distinc- 
tion classes, resulting in significantly 
increased performance. Or the 1960s 


| experiment involving students and teach- 
_ ers who were expected to display above 


average results by the principal, and 
behold! all the students were way above 


| average by the end of the year. These 


experiments can be extrapolated to the 


| industrial sales arena. In fact, some 


research has shown that learning goals, 
not performance goals, actually lead to 
better results. Thus, if it is expected that 
a sales person achieve a particular objec- 
tive and also display that they have 
learned something in the process, they 
will generally outperform a person who 


is just given a financial target to reach. 


| Promotion 


Research suggests that industrial pur- 
chasers who are quite satisfied with a 
particular supplier not only cannot remem- 
ber competitor advertising, but rarely 
even notice competitor advertisements. 


| However, advertising and promotion have 


been found to be quite effective in the 
industrial arena in certain instances, 


_ contrary to the belief of many engineer- 


ing managers. A study performed in the 
late 70’s found that if a company has an 
Advertising & Promotion to Sales ratio 
(A&P/S) below the industry norm, then 
increasing A&P usually leads to signif- 


| icant increases in market share. How- 


ever, if the A&P/S ratio was well above 
the norm, then increasing the A&P made 
little difference in market share. 
Empirical studies performed by EEMar- 
keting in 1994/95 indicate that engineers 
tend to respond more to editorial pro- 
motion than to advertisements. This 
could be due to the fact that few indus- 
trial companies employ interactive imagery 


| in their advertising. Interactive imagery 


is a method that is used to enhance the 
vividness of information through the use 
of paired associations, the paired asso- 


| ciations being the brand or company 


name, and the company product or ser- 
vice. Interactive imagery facilitates com- 


pany or brand recall. Three forms of inter- 
active strategies that should be utilised 
by industrial firms are: 

e Pictorial interactive imagery — 
remembering the picture leads to 
remembering the company or brand 
name 
Letter accentuation interactive 
imagery — converts one or more 
letters in the name to a picture of 
the product or service 
Verbal interaction interactive imagery 
— an interaction occurs between 
the words and the company name 
or service. 

If interactive imagery is not possible, 
some form of pictorial association appears 
to result in a higher recall than a pure- 
ly verbal presentation. 

There is a high degree of service asso- 
ciated with many industrial products, 
and so industrial marketing should also 
take into account various service strate- 
gies. Glossy newsletters, colourful mag- 
azine advertisements and expensive 
stands at exhibitions may do little to aid 
in the marketing of your firm if the mes- 
sage sent to the market is different from 
the one actually received. Everything 
about your company conveys a message 
— from the types and conditions of com- 
pany cars, to the way the telephone is 
answered, to the stationery used. In short, 
the entire company is a marketing vehi- 
cle for your products and services. 

Also note that prospective customers 
need tangible indicators of a number of 
variables in order to make an informed 
purchase decision. These variables include 
credibility, courtesy, access, responsive- 
ness, reliability, communication, secu- 
rity, competence and a displayed under- 
standing of their needs, all of which can 
be (but often are not) easily communi- 
cated. 


A final note 


Any marketing plan is dynamic and ever 
changing due to variations in the mar- 
ketplace. Some form of feedback is essen- 
tial as it allows you to modify your plan 
and thus extract the most out of any 
opportunities. A small survey conduct- 
ed last year with 40 managers from small 
to mid-sized industrial firms found that 
all marketing plans needed modifica- 
tions as the year progressed. And this 
should be expected as the competitive 
environment in which we all operate is 
constantly changing. The fact that the 
plan needs constant adaptation does not 
negate its usefulness. Remember, as 
another old adage states, “if you fail to 
plan, then you plan to fail”. q 


James Chisholm is with EEMarketing 
in Sydney 
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Rugged DSP board 


VME Systems has available 
the SVME/DMV-443, an 
advanced digital signal 
processor board with a pro- 
grammable front-end which 
allows it to directly adapt to 
many sensor interfaces. 
The programmable inter- 
face may be used to perform 
hardware pre-processing to 
off-load the DSPs. Operat- 
ing at 50MHz the board pro- 
vides zero wait-state mem- 
ory, fast external comm port 
implementation, and sus- 
tained VME performance of 
better than 40MB/s. Its 
depopulatable design sup- 


ports up to four C40 chips, 
each with 2Mbytes of dedi- 
cated SRAM for program 
and data storage and an addi- 
tional 2Mbytes of globally 
accessible SRAM for inter- 
processor communications 
and data handling. 

The board is available in 
varying configurations to 
match the features, perfor- 
mance and ruggedness 
required. And the card is 
supported with the SPOX 
operating system from Spec- 
tron. [380](954) 
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Industrial grade power supplies 


Scientific Devices has avail- 
able the Melcher VEW25, 
VEW50 and VEW70 series of 
industrial grade ac-de power 
supplies for applications where 
a high level of EMC compat- 
ibility and compliance to inter- 
national safety standards is 
required. 

Units feature an auto-select- 
ing input range of 85-264Vac 
(47-440Hz) with six different 
types providing single output 
voltages from 5 to 48Vde. Out- 
puts are rated at a maximum 
of 50,100 and 150W over the 
temperature range 0 to 50°C. 
They can be used in applica- 


tions where there is a high 
surge current such as sole- 
noids, motors, disk drives and 
lamps. 

Outputs are protected 
against short-circuits and over- 
voltage conditions, and can be 
adjusted by means of an exter- 
nally accessible potentiome- 
ter. The VEW70 series have 
the additional feature of sense 
lines for compensation against 
voltage drops in interconnec- 
tions. The units are housed in 
a rugged metal enclosure suit- 
able for chassis mounting. 
[1740](103) 
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Flash cards 


Priority Electronics has 
released a family of Flash solid 
state disk cards. The cards use 
the latest TSOP Flash mem- 
ory chips that mount directly 
on the printed circuit board 
and allow high storage capac- 
ity — up to 32MB of disk emu- 
lation. 

Each card features an on- 
board expansion BIOS that 
eliminates the need for addi- 
tional software and also enables 
autoboot. Industry-standard 
TrueFFS (Flash File System) 
is used for disk emulation. It 


is fully compatible with stan- 
dard operating system calls 
down to file and sector level. 

The cards contain no 
mechanical components, do 
not require a battery for back- 
up, are resistant to vapours, 
vibrations and contaminants 
found in the industrial envi- 
ronment, and can operate at 
temperatures up to 65°C. A 
subseries is available with 
boards measuring 3.55 x 1.15in 
for applications where space 
is extremely limited. [841](6090) 
ENTER 4017 ON CARD 


Video disks for PCs 


R&D Electronics has available 
the Zoran DVD4PC reference 
design board for implementing 
digital video disk (DVD) capa- 
bilities in multimedia PCs. 

A DVD can store up to 25 
times the data of a CD-ROM 
in the same form factor and can 
store a full-length feature movie 
that currently requires two 12in 
laserdiscs. Applications tar- 
geted for DVD include movies, 
data, audio, advanced multi- 
media and interactive games 
as well as mass storage appli- 
cation in both PC and stand- 


alone consumer applications 
The Zoran DVD4PC is a 
complete plug-and-play PCI 
add-in card that allows user to 
playback DVD streams. The 
video can be displayed in a 
graphics window on a PC screen 
or on an external television 
monitor without any addition- 
al hardware. For compressed 
audio, DVD4PC can decode both 
AC-3 (including two-channel 
and six-channel Dolby AC-3 
sound) and MPEG audio 
streams. [380](70) 
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Philips Components has 
introduced an extensive 
range of surface mount audio 
transducers, buzzers and 
audio indicators. 23 differ- 
ent models are available 
with more planned. The com- 
pany claims it is the largest 
surface mount product offer- 
ing of its kind from a single 
supplier. 

The range includes piezo- 
ceramic and _ electro- 
mechanical transducers, 
electromechanical buzzers 


Surface mount audio transducers, 
buzzers and indicators 


and piezo-ceramic indica- 
tors (devices which include 
a drive circuit). It covers fre- 
quencies from 2300 to 
4000Hz, voltages from 1.5Vdc 
to 830Vpp, and audio outputs 
up to 102dBA at 10cm. Sizes 
start at 8.5 x 8.5 x 4mm and 
models include sealed and 
washable versions. Most are 
available in tubes as well 
as tape-and~ -reel. 
[2560](4180) 
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Now Analog & Digital Receiver Measurements to 6GHz 


Two new versions of the popular SME and SMT cater for 
applications into the 6 GHz range. SME is suitable for both digital and 
ta ee eee ie ees analog modulation while the SMT is intended for analog receiver and 

@ nonoeascwan sions oenenaron | sucos Set Sco roseaseace .% EMS measurements. 
: Both offer versatile modulation and are capable of simultaneous 
AM, FM (@M) and Pulse modulation. For two-tone applications 
internal and external sources can be combined. 

Despite the wealth of functions provided both are extremely easy 
to operate. All parameters and conditions required for a specific 
function are logically arranged in a single display. Operator conven- 
ience is further enhanced by functions such as ‘user correction’ 
which stores up to 160 level correction values which the instrument 
can interpolate. 


Whatever your application, Rohde & Schwarz Signal Generators cover 
the whole spectrum — for performance and price! 


v 
Vw er vw & wo 
PT GK LS SF FV ge” 
RF Signal Generators | | 


SMT02 SMT - For analog receiver measurement, EMS, high signal quality 
with versatile modulation capabilities. Choice of frequency 

SMT03 ranges 

SMT06 

SMEO2 SME - For analog and digital mobile radio measurement, modulation 

SME03 generation, TDMA, user programmable data, PRBS generator, 


very easy to use 
SMEO6 


SMGU SMGU — For analog in- and out-of-channel measurement and LO 
applications, reference for noise measurements. 


SMHU SMHU - extended frequency range for selectivity and spurious 
measurement to CEPT up to 4 GHz 


SMY01 SMY — Economical instrument for analog receiver and 
component measurements, high signal quality. Choice of 

SmMyY02 

frequency ranges 


SMG 
SMH 
SMGL 


SMG — General purpose instrument for communications, 
EMS and radar. Very high spectral purity. 

SMH — Extends frequency coverage 

SMGL — Has enhanced low frequency performance with +30 
(+36) dB output power for EMS applications 


Microwave Generators 


SMP02 SMP02 — High spectral purity, excellent pulse modulation, 

SMP22 extensions for specific and universal EMC 
measurements, material testing and R&D 

SMP03 SMP22 — Has +22dBm output level 

SMP04 SMP03 & SMP04 — Offer enhanced frequency ranges 


Rohde & Schwarz Signal Generators offer a wide range of modulation capability including — 
AM, FM, @M, Pulse, GMSK, GFSK, FSK, 4FSK, FFSK, QPSK, /4-QPSK, /4-DQPSK, 0-QPSK and IQ 


Call for comprehensive data on the instruments best suited to your application 


@ ROHDE & SCHWARZ 


ROHDE & SCHWARZ (AUSTRALIA) PTY LTD 


For NSW, QLD, ACT & NT enquiries: (02) 9748 0155 Fax : (02) 9748 1836 For VIC, TAS, SA & WA enquiries: (03) 9699 7922 Fax : (03) 9696 2100 
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IRH Components has avail- 
able the KPE-182 buzzer 
| from Kingstate Electronics 
| Corporation. The piezoelec- 
tric ceramic buzzer is 
designed for the general elec- 
| tronics industry and is suit- 
able for use in many fields 
ranging from whitegoods to 
| air control systems indica- 
tors. 

The KPE-182 is an audio 
| transducer requiring a 10Vpp 
square wave drive signal 
and resonates at 4kHz with 


Piezoelectric buzzer 


a sound level output of 92dB 
at 10cm. Maximum current 
consumption is 1lmA at 
4kHz and 10Vpp drive sig- 
nal. 

The buzzer measures 
22.1mm in diameter with a 
height of 6.2mm and is suit- 
able for PCB mounting with 
a lead spacing of 10mm. Oper- 
ating temperature is from - 
20°C to 80°C with a storage 
temperature range of -30°C 
to 90°C. [840](45) 
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High frequency data modem 


The SFA DataComm Model 
1400 Professional HF Radio 
Data Modem from Rohde & 
Schwarz Australia is capable 
of transmitting and receiving 
up to 4800bits/s in a standard 
3kHz HF-SSB radio channel. 

The Model 1400 uses 
advanced DSP, adaptive 
equalisers and proven error 
detection and correction tech- 
niques to cope with fading, 
static bursts, frequency off- 
sets, multi path distortion, 
interfering tones and other 


serious channel degradation. 
Existing networks may be 
upgraded with the Model 1400 
which also supports 50- 
1200bits/s FSK in user-selec- 
table formats. By implementing 
all features and architecture 
in firmware, the Model 1400 
retains flexibility for future 
upgrades. Other features 
include remote configuration 
and control, and industry stan- 
dard connections and inter- 
faces. [370](6) 
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EEPROMs for smart cards 


Hartec has available 1Kbit 
and 2Kbit serial EEPROMs 
designed specifically for embed- 
ded smart card applications. 
Made by Microchip Technol- 
ogy the chips are guaranteed 
for 1 million erase/write cycles, 
date retention greater than 
200 years and electrostatic 
discharge protection greater 
than 4000V. 

The 24C01SC and 24C02SC 
are standard I“*C memory 
devices with bondpad loca- 
tions optimised for smart cards 


according to ISO7816. They 
are organised as a single block 
of 128 x 8bits or 256 x 8bits 
and have a page write capa- 
bility of 8bytes. 

Future devices are planned 
with higher densities and addi- 
tional integrated security fea- 
tures. The 24C01SC and 
24C02SC are intended for loy- 
alty, convenience or gaming 
applications where data secu- 
rity is not paramount. 
[841](7327) 
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Voltage regulator for satellite receivers 


GEC Electronics has introduced 
the Zetex ZSAT500 enhanced 
positive 5V regulator for satel- 
lite receiver low noise blocks 
(LNB) where a high degree of 
supply rejection is required for 
extended frequencies. 

The ZSAT500 offers ripple 
rejection of 65dB up to 22kHz 
and 40dB up to 200kHz. For 
an LNB application the 
enhanced rejection require- 
ment is desirable in order to 
reject the 22kHz carrier fre- 
quency and to reduce power 
supply noise often associated 


with switching regulators. It 
also has benefits in battery 
applications. 

It is a three terminal device 
available in SOT223 packag- 
ing, SO8 surface mount pack- 
age or through hole TO92 for- 
mat. It features internal short 
circuit current limiting and 
thermal shutdown. It can main- 
tain initial output voltage to 
within 2.5%, handle an output 
load current of up to 200mA 
and provide 3W of power dis- 
sipation. [1740](13121) 
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Hall Effect Switch 


The Cherry Sensor HE-6103 Hall 
Effect Switch from Adilam Elec- 
tronics is an easy to install thread- 
ed assembly intended for sensing 
the proximity ofa magnetic field. 

The sensor is activated by 
exposing the face end of the assem- 
bly to a South magnetic field of 
sufficient magnitude to cause the 
sensor to turn on. The amount of 
field required is typically 300 gauss 
at the face of the sensor. 


The HE-6104 actuator mag- 
net can typically activate an HE- 
6103 at an airgap of 0.15in. The 
threaded barrel construction allows 
for easy installation in bulkhead 
assemblies or sheet metal, as well 
as easy adjustment of operating 
distance. Applications include limit 
switches, interlock sensing, prox- 
imity detectors and ferrous vane 
interrupter detectors. [810](25) 
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Multi-device programmers 


The ICE Technology Speed- 
master 1000+ and Micro- 
master 1000+ are now avail- 
able from Alfa-Tek Australia. 
These multi-device univer- 
sal programmers can be 
mains or battery operated 
and are ideal for use with 
laptops. 

Both models provide stan- 
dard device support: 8 and 
16-bit memory (EPROM, 
paged EPROM, parallel and 
serial EEPROM, FPGA, Con- 
figuration Serial PROM, and 
Flash up to 8Mbit); pro- 
grammable logic (GAL, 


PALCE, PEEL, etc.); and 


8748/51 microcontrollers. 
LVEC emulator cards can 
be fitted inside both mod- 
ules and are available in 8 
or 16-bit formats 

The Micromaster 1000+ 
also supports complex PLDs 
and over 180 microcontrollers. 
User defined parts can be 
added provided they use a 
supported algorithm. A built 
in ROM/RAM emulator 
option is also available. The 
Speedmaster can be upgrad- 
ed to the Micromaster as 
well as to more advanced LV 
models. [388](696) 
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High-speed low-power op-amp 


ACD has available the 
LT1351 operational ampli- 
fier for battery powered sys- 
tems and data acquisition 
applications. It combines the 
200V/us slew rate of a cur- 
rent feedback amplifier with 
the dc precision of a voltage 
feedback op amp. 

Other features: include 
38MHz gain bandwidth from 
250uA of supply current while 
remaining stable with any 
capacitive load; 600nV 
maxVog; 50nA max Ig and 
30V/mV minimum de gain; 


Large-Signal Response 


settling time of 700ns to 0.1% 
for a 10V step and 125ns to 
0.01%; output swing of +13V 
into a 1kQ load on +15V sup- 
plies and +3.4V into a 500Q 
load on +5V supplies. 

The LT1351 along with 
the dual LT1352 and quad 
LT1358 are the lowest power 
members of the Linear tech- 
nology family. Devices with 
bandwidths of 12, 25, 50 and 
70MHz are also available. 
[840](136) 
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Real time control software 


disk drives and 


1EC1131-3 
Windows-based 
graphical 
programming, 
simulation and 
control 


environment 


om 
ES 


get 


Sensit now has the Paradym- 
31 software from Wizdom 
Controls, which was released 
at the ISA Show in Chicago 
in October. 

The software is used for 
fast and reliable execution 
of time critical control appli- 
cations entirely self contained 
in the glass epoxy circuit 
boards and silicon chips of 
single board computers. Large 


other sensitive 
devices are not 
needed. High 
speed commu- 
nications is 
available with 
TCP/IC Ether- 
net to 
HMI/SCADA 
systems. 

The soft- 
ware uses a 


Windows NT, 
which is 
becoming more 
popular in the 
real time con- 
trol world. In the new ver- 
sion, all the parts of NT which 
are not necessary for real 
time control have been 
removed. This leaves an 
extremely fast and powerful 
real time, pre-emptive multi- 
tasking core which resides 
in 4MB of flash memory. 
[884](21087) 
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FOR ALL YOUR RFI REQUIREMENTS 


és CONCOMM 


YOUR PARTNER FOR RFI SOLUTIONS 


e POWER ENTRY MODULES 
e PCB FILTERS 

e IEC CONNECTORS FILTERS 
e CHASIS MOUNT FILTERS 


TO RECEIVE YouR FREE“ 
CATALOGUE & SAMPLE. 


CONTACT: 


{SP 


R&D ELECTRONICS 


100% AUSTRALIAN OWNED 


MELBOURNE OFFICE: 
4 PLANE TREE AVENUE, DINGLEY, VICTORIA 3172 
TEL: (03) 9558 0444 FAX: (03) 9558 0955 


SYDNEY OFFICE: 
“TRUGANINI HOUSE”, 
38-46 SOUTH STREET, 
RYDALMERE, 

NEW SOUTH WALES 2116 
TEL: (02) 9638 0077 

FAX: (02) 9638 0122 


Quality 
Endorsed 
Company 


* Conditions Apply 
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EW PRODUCTS 


Alfa-Tek now has the LV40 
Portable from ICE Technol- 
ogy. This universal pro- 
| grammer has been designed 
primarily for field applica- 
tions where it offers the abil- 
ity to program and reprogram 
devices which previously 
required a PC connection or 
a large benchtop machine. 
The LV40 Portable can 
program EPROMs, EEP- 
ROMs, Flash, NVRAMs, 
BPROMs, PALs, GALs, 


_ Handheld universal programmer 


Xilinx EPLDs and over 180 
microcontrollers. Program- 
ming is at high speed — a 
27C256 takes only five sec- 
onds to programme and ver- 
ify and a 29F040 Flash device 
takes only 90 seconds. 

It can be battery or mains 
driven, has a built in keypad 
with LCD display, and a foot- 
print of 23 x 13cm, No adap- 
tors or add-on modules are 
required for any of these parts 
in DIL packaging up to 40 


PEELs, EPLDs, AMD pins. [388](696) 
| MACHs, Altera MAX, PSDs, ENTER 4028 ON CARD 
VME processor boards 
VME Systems hasanewfam- er a processor memory band- 


ily of VME processor boards 
from Motorola based on its 
PowerPlus VME architecture. 
They are designed to deliver 


the processing capability of 


the PowerPC microprocessor 
in compute-intensive and data- 
hungry applications. The first 
products are the MVME2600 
and MVME3600. 

The PowerPlus VME archi- 
tecture boosts processor per- 
formance by increasing the 
bandwidth of the processor 
interface to main memory. A 
new memory controller ASIC 
controls two-way interleaved 
access to main eae to deliv- 


width in excess of 400Mbyte/s. 

The MVME2600 and 
MVME38600 share a common 
hardware structure but differ 
in their level of on-board func- 
tionality. The MVME3600 
baseboard supports a single 
64-bit PMC slot, enabling it 


to be tailored to the needs of 


applications with specialised 
I/O requirements. It also 
includes the new 5-row P1 and 
P2 connectors defined in the 
VME64 extensions standard. 
The MVME2600 is a cheaper 
option with less capabilities. 
[394](954) 
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Tantalum chip capacitor 


Vishay Electronics has avail- 
able the Type 296D molded 
surface-mount solid tanta- 
lum chip capacitor from 
Sprague. It is suitable for 
commercial, industrial and 
medical applications. 

The capacitiance range 
of the Tyoe 296D is 0.1nF 
with standard tolerances of 
+10% and +20% (+5% ava- 
ialble). Voltage choices include 
4, 6, 10, 15, 20, 25, 35 and 
50WVdc at 85°C (125°C with 


voltage derating). 

It is produced in eight 
case codes with a choice of 
solder coated or gold termi- 
nations. All case codes are 
packaged on plastic embossed 
tape.Tape and reel packag- 
ing is per EIA-481-1 and IEC- 
286-3. The standard reel 
diameter is 178mm with 
330mm available. 
[792](19065) 
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= 
Automation & Process Control has released the Workmat« 
Tufstik, a new fully sealed industrial pointer device. I 
developed and manufactured in Australia and uses a pa 
| ed opto-strain gauge technology. [2520](6484) 
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P 
te 
ie 
“Tek Know’s SM300 signal conditioner and the S 
| Windows-based software are now available from 
Technical Services. They can be used for automatic 
| ation and certification of all types of sensors. [1270](2 
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“AMS Technical Services has available the 5 digit Mi 
pro, a microprocessor based digital display unit for proc 
indication. It features universal power supply, four ala 
joints, auto tare function and two assignable butt 
92](23) 
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; “The DynaRes family of high accuracy, low nois 
“bus data acquisition boards is now available from A 
7m & Process Control. They can be used in the lab, i 
Id or in a noisy industrial environment. [394](6484) 
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rworld Electronics now has the 7415 range of i 
chassis’ from Industrial Computer Source. The 
cludes motherboard mount options, passive backp 
tions with ISA slots or combination of ISA and PCI 
together with the option of different rated ac and de DOW 
supplies. [380](4933) 
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mtech International’s range of reed switch floa 
ted horizontal, vertical and right angle fluid 
ors now conform with IP65 for enclosure prot 
ainst omni directional low pressure water jets. Th 
1ilable from Adilam Electronics. [810](25) 
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iority Electronics has available Advantech’s PCA-6 
alf sized all-in-one CPU card that features an adv. 
local bus graphics accelerator and local bus Enh 
‘DE. [380](6090) 
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eltek Australia now has the Motorola MRF927, alo 
e, low current RF transistor for applications at freq 
ies up to 2GHz. It is provided in the SOT323/SC70 
ige and comes as a reel of 3000 pieces. [842](3946) 
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€ Qualcomm Q0420 phase-locked oscillator ( 

aluation system is now available from Veltek Ausi 
t can be used as either a fixed demonstration or as 
n prototyping design. [1270](3946) 
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tek Australia now has the ZPSD4xx family of 
ammable microprocessor peripherals from WSI. 
p includes 1Mbit of EPROM, 16kbits of SRAM and > 
ammable logic equivalent to three 22V10 PLDs. [841](8 
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ENCLOSURES 


Ye 
WORLD CLASS COMPONENTS ACROSS AUSTRALIA 
ACN 000°091 145 


Western Australia 
Telephone: (09) 430 7230 
(09) 430 7225 


Queensland 
Telephone: 1800 620 960 
Fax: (02) 9439 2278 
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Victoria 
Telephone: 1800 620960 
(02) 9439 2278 Fax: 


New South Wales 
Telephone: (02) 9439 2333 
(02) 9439 2278 Fax: 


HY. =P Tansiucer DC/AC Current? = = 4 
Transducer a@=amcve 
Be OR Eee ee 


Hall effect current sensors for measuring 
AC, DC and complex wave forms 

Six ranges from 0-5 to 0-20 A 

Fast response time < 30usec 

Linearity error 1% max. 
Full galvanic isolation 


=" Low power consumption 
Extended measuring range (3xl,,) 
2.5kV rms 50Hz isolation for 1 min. 
High immunity against external noise 


QUALITY 
astron = 
CERTIFIED 


TECHNOLOGIES PTY. LTD. AS/NZS 1$09002 


Tel: (03) 9794 5566 Fax: (03) 9794 6670 
Email: fastron@ozemail.com.au 
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Sales Development 
eIgINGET — - HP tile 


This new position is based in 
Hewlett-Packard’s Hong Kong 
office which is the Pacific Rim 
Sales and Marketing centre for 
their Electronic Components 
business in this region. The 
explosive growth of the global 
Telecommunications industry has 
resulted in tremendous opportuni- 
ties for HP’s Semiconductor 
business. 

In summary, this position requires 
an enthusiastic person, with 
excellent ‘customer skills’, able to 
pass cultural barriers to build 
relationships. Applying your 
knowledge of the semiconductor 
business, you will solve sales and 
customer problems, giving the 
sales team a strong sense of 
support, and enabling them to 
develop, loyal customers. 


The role atgdes revel 
development and provision of 
on-line support for accounts and 
product lines to the HP field and 
channel partners, and in certain 
cases, directly to customers. 


Your territory may include Korea, 
China, Taiwan, HK, Australasia, 
South East Asia and India. 


You will require a degree ina 
related engineering field with 
several years experience in 
semiconductor sales and 
marketing or a closely related 
customer interface role. 


Fluency in the English language is 
essential, ability to speak Korean 
or Mandarin would be a benefit. 
An attractive and comprehensive 
relocation and remuneration 
package will be negotiated. 


Biase see our Web si site afr more sdetails of this and other HP 
opportunities - http:/www.staffsol.com.auw/hphk.htn 


Written applications including a detailed CV should be made directly to: 
STAFF SOLUTIONS GROUP, 2/615 St Kilda Road, MELBOURNE, 3004. 
Enquiries to Kevin Howard on +61 3 9529 2355, Fax +61 3 9521 2966, 
kevin@staffsol.com.au 


'@ iy) HEWLETT® 
(4a PACKARD 


Hewlett-Packard - Valuing Diversity 
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The Roederstein MKP1840 
series of capacitors is now 
available from Vishay Com- 
ponents Australia. The series 
has capacitance values up 
to 10nF in a 5mm footprint 
and are rated at 100V. 
Typical applications 
include oscillators, timing 
and LC/RC filters, high fre- 
quency coupling/decoupling, 
crossover networks and sam- 
ple and hold circuitry. Made 
from polypropylene with low 
dielectric absorption, high 


insulation resistance and 
low dissipation factor, the 
new miniaturised versions 
are self healing and do not 
exhibit a piezo-electric effect. 
Larger MKP1840s are 
available in voltages up to 
630Vdc with capacitance val- 
ues up to 10nF. All 
MKP1840s are encapsulat- 
ed in flame retardant cases 
(UL-class 94 V-C). 
[792](19065) 
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Advanced Systems has 
released through Tactron 
two field meters which mea- 
sure low frequencies in elec- 
tric and magnetic fields. 
The Magnetic Field Meter 
can measure the magnetic 
| flux density or induction in 
the range from 5Hz to 2kHz. 
An economy version is also 
available with a reduced 
bandwidth of 30Hz to 2kHz. 
The Potential Free Elec- 
tric Field Meter is designed 


Magnetic and electric field meters 


to measure alternating elec- 
tric fields in the frequency 
range of 10Hz to 50kHz. It 
is suited to checking the field 
strength in the whole human 
environment, for example 
in front of monitors or near 
power lines. The instrument 
minimises the disturbance 
of the electric field giving 
precise measurements. 
[1270](47) 
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2V 8-bit Flash microcontrollers 


Zatek Australia has available 
a family of 8-bit Flash micro- 
controllers from Microchip 
Technology. The low cost 18- 
pin PIC16F8X family com- 
bines low pin count with Flash 
program memory and inte- 
grated on-board high endurance 
EEPROM data memory. 

Typical embedded code 
applications include: smart 
sensors, rolling code remote 
keyless entry, pointing devices 
with unique identification code, 
home security systems, soft- 
ware keys (dongles) and space- 
constrained applications such 
as pagers. 

The first devices in the fam- 
ily are the PIC16F84, which 


has 1024 x 14 Flash program 
memory and 64 bytes EEP- 
ROM data memory, and the 
PIC16F83, with 512 x 14 Flash 
program memory and 64 bytes 
EEPROM data memory. The 
devices feature 35 single word 
instructions, 2 to 6V operat- 
ing range, 400ns instruction 
execution speed, 10 MHz clock 
input speed, 1.3 I/O pins with 
individual direction control, 
an 8bit timer/counter with 8bit 
programmable rescaler, 15 
special function hardware reg- 
isters, eight level deep hard- 
ware stack, and high current 
sink/source for direct LED 
drive. [390](8897) 
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Tiny monolithic capacitors 


IRH components has released 
a new range of SMD high 
voltage monolithic ceramic 
capacitors from Murata. They 
are suitable for use as snub- 
ber capacitors, ballast capac- 
itors or current limiters in 
switching power supplies. 
They are available in B 
and R temperature charac- 
teristics for 630V ratings 
from 100 to 22000pf. The 
2kV and 3.15kVdc capaci- 
tors are in SL temperature 
characteristics with 2kV coy- 
ering from 120 to 220pf and 


3kV covering 10 to 100pf. 
The terminals are silver 
plated making the capaci- 
tors suitable for mounting 
with silver compound solder 
using reflow soldering. Pack- 
aging is on 180mm reels and, 
depending on capacitor size, 
will have between 500 (1812) 
to 4000 (1206) pieces per 
reel. The size of the capaci- 
tors varies with voltage and 
value but are in EIA stan- 
dards of 1206, 1210, 1808 
and 1812. [792](45) 
ENTER 4054 ON CARD 


Watchdog with byte 


Veltek Australia has avail- 
able the MAX824 from Maxim 
Integrated products. It is one 
of the first family of micro- 
processor-reset and software- 
watchdog ICs in SOT pack- 
ages and comes in a 5-pin 
SOT23-5 package screened for 
the extended-industrial tem- 
perature range. 

Available in five versions 
distinguished by prepro- 
grammed reset threshholds 
(2.63, 2,93, 4.38 and 4.63V), 
this five-terminal device of 3, 
3.3 and 5V systems provides 
active low and active high 
140ms minimum reset out- 
puts in response to a software 
malfunction or low Voge. No 
external components are 
required. 


The MAX824 draws only 
5ypA (12nA max) from a 3V 
supply or 10nA (24nA max) 
from a 5V supply. Its internal 
software watchdog monitors 
the activity on a selected I/O 
line, and issues a rest follow- 
ing any 1.6s interval for which 
no logic transitions occur on 
the line. Resets are guaran- 
teed for V., down to 1V and 
the device is designed to ignore 
fast transients on V 
[2150](3946) 
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cc: 


DESIGNED & MANUFACTURED IN AUSTRALIA 


Series 2005 
Rack Cabinet 


This series of cabinets have been developed 
primarily for wire management applications, 
however they are also an excellent cabinet for 
general electronic applications. 


Features 


e Unique front Mounting Angles with cable 
management cut-outs. 
Removeable bottom trims at front and rear allow 
cable access when through the floor entry is not 
available. 
Bolt down holes in the base. 
Levelling feet brackets for retro fit of levelling feet 
Grille top panel with cable entry port. 


The frame is constructed from phosphated steel and is 
finished in black powder coat. Panels are constructed 
from phosphated steel and finished in gypsy beige 
powder coat. 


Options 


e Snap on or key lockable sides 

e Type C rear adjustable mounting angles to 
accommodate fixed shelves 

e Levelling feet 

e Glazed doors can be glass or acrylic panel 

¢ Metal doors can be plain or vented 


Available Sizes 


Heights (Standard Range) 

18RU, 27RU, 39RU, & 45RU. (Other sizes are available) 
Depths 

600mm, 700mm and 800mm. 


Widths 
600mm and 800mm. 


The 600mm wide cabinet provides 19" standard 
racking. The 800mm cabinet suits 650 racking and is 
also available as a reducer rack, which offers 19"' 
mounting in an 800mm wide cabinet, thus providing 
increased cabling space at the sides for that very large 
installation. 


Quality makes the Difference 
ee. 


SOUTH AUSTRALIA QUEENSLAND WESTERN AUSTRALIA 


VICTORIA (HEAD OFFICE) 


MFB PRODUCTS PTY LTD NEIL MULLER PTY LTD NEIL MULLER PTY LTD DATA COMM 
114 Lewis Road, Wantirna South, Victoria 3152 74 Mary Street, Unley, S.A. 5061 79 Doggett St, Fortitude Valley, QLD 4006 Unit 3, 6 Sarich Crt, Osborne Park W.A. 6017 
Phone (03) 9801 1044 Fax (03) 9801 1176 Phone (08) 272 8011 Fax (08) 272 6127 Phone (07) 32527774 Fax (07) 3252 7793 Phone (09) 242 7766 Fax (09) 242 7727 


NEW SOUTH WALES NORTHERN TERRITORY TASMANIA 
MFB PRODUCTS PTY LTD NEIL MULLER PTY LTD HELEC (Sales & Systems) AMTRON AUSTRALIA 
Unit 9, 26 James Street, Lidcombe N.S.W. 2141 57 Albatross Street, Winnellie N.T. 0820 163A Campbell Street, Hobart, Tasmania 7000 17 Fortescue Loop, Heatheridge W.A. 6027 


Phone (02) 749 1922 Fax (02) 749 1987 Phone 1800 676 703 Fax (08) 272 6127 Phone (002) 315 005 Fax (002) 315 004 Phone (09) 307 1221 Fax (09) 307 1223 


National Instruments has 
released a family of high per- 
formance VMEbus controller 
| products based on the new 
| MXI-2 architecture. They 
are useful for industrial 
automation, test and mea- 
surement, image processing 
and military communica- 
tions applications. 

The VME-PCI8010 con- 
nects stand-alone desktop 
PCI computers to the VME- 
bus. It can move data across 
the MXIbus at a sustained 
rate of 23Mbytes/s and a 
peak rate of 33Mbytes/s. 

The VME-AT4010 con- 
nects EISA or ISA-based PCs 


VMEbus controller products 


to the VMEbus. It delivers 
higher performance than the 
earlier model — up to 
4Mbytes/s for block trans- 
fers, on-board DRAM options 
and DMA, and a higher mean 
time between failure. 

And the VME-MXI-2 
mainframe extender expands 
VME mainframes using the 
flexible MXIbus. It connects 
up to eight mainframes and 
contains a register set that 
conforms to the VXI-6 Mul- 
timainframe Extender Spec- 
ification, so all software writ- 
ten for earlier systems runs 
unmodified. [394](9180) 
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Compact elliptic lowpass filter 


Frequency Response 


frequency is pro- 
grammed by an 
external clock and 


cues ae 


ACD has released the 
LTC1069-1, a monolithic, 8th 
order, elliptic low-pass filter 
in an SO-8 package. It is suit- 
able for precision telecom- 
munications and anti-alias- 
ing applications where a com- 
pact solution is required. 
The LTC1069-1 operates 
from a single supply of 3.3V 
to +5V and provides 72 to 80dB 
of dynamic range. The cutoff 


ON gg 
BAe 


typical passband rip- 
ple is +0.15dB. The 
stopband attenua- 
tion has a progres- 
sive elliptic response 
reaching 52dB at 1.4 
x foUTOFF and over 
70dB at2x fouTt. 
OFF- It can be tuned 
to cutoff frequencies 
up to 12kHz with 
= +5V supplies, 8kHz 
with a single 5V sup- 
ply and 5kHz with a single 
3.3V supply. 

The LTC1069-1 features 
low power consumption — 
2mA on a single 3.3V supply 
and 3.8mA on a +5V supply. 
It requires no external com- 
ponents except for the power 
supply bypass capacitors. 
[620](136) 
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Fast programmable logic devices 


Veltek now has available faster 
speed grades of the Altera Flex 
10K family of high density pro- 
grammable logic devices (PLDs). 
Real-time digital signal processing 
(DSP) is one of the application 
areas where the FLEX 10K fam- 
ily has been adopted. 
Previously the fastest FLEX 
10K devices were offered in a -4 
speed grade. The introduction of 
the -3 speed grade version has 
lead to performance improve- 


ments ranging from 25% for FIR 
Filter (8bit, 16 Tap) to 42% for 
an 8x8 pipelined multiplier and 
45% for a 12x12 pipelined mul- 
tiplier. 

The -3 speed grades are avail- 
able for the EPF10K10, 
EPF10K30 and EPF10K100. 
System performance over 100MHz 
is available in all devices which 
offer 10,000 to 100,000 gates of 
programmable logic. [3888](3946) 
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10bit quad and octal DACs 


Hartec has available four dig- 
ital-to-analogue converters 
(DACs) from Analog Devices. 
They can help designers upgrade 
the resolution of 8bit circuits 
to 10bits while operating from 
3.3 to 5V. Applications for the 
DACs include use in optical 
disk drives, instrumentation, 
communications and process 
control systems, and automatic 
calibration circuits. 

The AD7804 and AD7805 
are quad DACs with serial and 
parallel input interfaces, respec- 
tively, while the AD7808 and 
AD7809 are octal DACs, also 
with serial and parallel input 


interfaces, respectively. Each 
of the DACs features rail-to- 
rail outputs and the output 
swings around a bias voltage 
set by the output of a built-in 
channel multiplexer. 

With low-power CMOS con- 
struction, each DAC consumes 
amaximum of only 16mW and 
can go into either standby or 
power-down mode to further 
conserve power. A power-on 
reset prevents spurious out- 
puts from a DAC before a dig- 
ital word is applied to its input. 
[388](7327) 

ENTER 4059 ON CARD 


‘Adilam Electronics has released 
tthe fourth edition of its com- 
prehensive components cata- 
logue. The catalogue, updat- 
ed from the 1992 edition, fea- 
tures products areas such as: 
batteries; cable; capacitors; 
connectors, plugs and sock- 
ets; crystals; displays; fans, 
blowers and guards; filters; 
motors; relays; resistors; semi- 


Full-line product catalogue 


conductors; sensors; switch- 
es; terminal blocks; and varis- 
tors. 

The catalogue includes prod- 
uct specifications for many of 
the components listed and full 
technical details of all prod- 
ucts are available on request. 
[2430](25) 
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TOGETHER WE’RE AN 
UNBEATABLE COMBINATION 


Anritsu and Wiltron, two major look forward to continuing to supply 


players in communication technology and you with the most advanced systems 


test & measurement instrumen- and equipment available, 


B 
tation, are now partners in iA nel [su enhanced with reliability 
Australia. In harmony with Wilt and experience that no 
our global partnership, we | co Nn one can ace. 


Measuring Instruments... Digital, Optical, Mobile, & RF and Microwave Communications 


ENTER 9043 ON CARD 
Anritsu Wiltron Pty Ltd 
Head Office Unit 3/170 Forster Road, Mt. Waverley, Victoria, 3149. Ph: (03) 9558 8177 Fax: (03) 9558 8255 anritsu@enternet.com.au 
Sydney Suite 304, 2 Rowe Street, Eastwood, New South Wales, 2122. Ph: (02) 9874 9044 Fax: (02) 9874 9920 


3M Australia - Electronic 

Products Division 

2/2 George Place 

ARTARMON NSW 2064 

Tel:(02) 9418 9600 

Fax:(02) 9418 9833 

CO,DM 

ede aN ec 
TELECOMMUNICATIONS 
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NETWORKS 


AC&E 
54 Blackwall Point Rd 


CHISWICK NSW 2046 
Locked Bag 7 FIVE DOCK 
NSW 2046 

Tel:(02) 9712 3555 

Fax:(02) 9719 8548 
CM,CO,DM,TE 


A C D (Advanced 
Component Distributors) 
Unit 1/14 Melrich Rd 


BAYSWATER VIC 3153 
Tel:(03) 9762 7644 
Fax:(03) 9762 5446 

CO 


A. J. Distributors 

261 Churchill Rd 

PROSPECT SA 5082 

PO Box 71 PROSPECT SA 5082 
Tel:(08) 8269 1244 

Fax:(08) 8269 6743 
Email:ajdsales@ozemail.co.au 
CM,CO,DM 


ABB Transmission and 
Distribution Limited 
191 Richardson Rd 


NORTH ROCKHAMPTON 
QLD 4701 

Tel:(079) 222 474 

Fax:(079) 222 492 
CAD,DM,AS,TR 


ACD Digital Systems 
Factory 3/2-4 Laser Drive 
ROWVILLE VIC 3178 
Tel:(03) 9763 4788 
Fax:(03) 9763 4098 
DM,AS,TR 


ACM Laboratory 

11 Kelly Ave 

MOORABBIN VIC 3189 

PO BOX 396 VIC 3189 

Tel:(03) 9555 0671 

Fax:(03) 9555 6589 
Email:carol.sieker@mypostbox. 
com 

CO,TE 


AEMS 
Unit 47 Slough Business Park 


SILVERWATER NSW 2141 

PO Box 82 ERMINGTON NSW 
2115 

Tel:(02) 9748 6626 

Fax:(02) 9748 7065 


Email:info@aemspl.com.au 
CAD,AS 


AFC Group 
Unit 28, 200 Canterbury Rd 


BAYSWATER VIC 3153 
Tel:(03) 9720 4288 
Fax:(03) 9720 4479 
CO,TR,CM,DM,TE 


AME System 
8/810 Princes Hwy 


SPRINGVALE VIC 3171 
Tel:(03) 9574 1666 
Fax:(03) 9574 1644 
CM,DM 


AMS Technical Services 
60 High St 

GLEN IRIS VIC 3146 

PO Box 87 GLEN IRIS VIC 3146 
Tel:(03) 9885 4515 

Fax:(03) 9885 9874 

TE 


AOFR 
2 Faulding Street 


SYMONSTON ACT 2609 

PO Box 7125 CANBERRA 
MAIL CENTRE ACT 2610 
Tel:(06) 206 2222 

Fax:(06) 280 6393 

Level 1, Bldg F, 28 Rodborough 
Road FRENCHS FOREST 2086 
Tel: (02) 9975 1499 Fax: (02) 
9975 5337 

DM 


Acetronics PCBs 
112 Robertson Rd 


BASS HILL NSW 2197 
Tel:(02) 9743 9235 
Fax:(02) 9644 2862 
CAD,AS,MF 


Action Circuit Board & 
Silk Screening 
114 Thistlethwaite St 


SOUTH MELBOURNE VIC 
3205 
Tel:(03) 9699 2894 


Fax:(03) 9699 4587 
MF 
Adilam | 
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Adilam Electronics 

3 Nicole Cl 

NORTH BAYSWATER VIC 
3153 

PO Box 664 BAYSWATER VIC 
3153 

Tel:(03) 9761 4466 

Fax:(03) 9761 4161 

CO 


Advanced Solutions 
47 Karril Ave 
BEECROFT NSW 2119 


Tel:(02) 9872 1981 
Fax:(02) 9872 6930 
CAD,DM 


Advanced Systems 
117-121 South Road 
HINDMARSH SA 5007 

PO Box 69 HINDMARSH SA 
5007 

Tel:(08) 8346 0899 

Fax:(08) 8346 5911 
Email:sales@advsys.com.au 
CM,CO,DT,DM,TE,TR 


Aegis 

141 Christmas St 
FAIRFIELD VIC 3078 

PO Box 1049 THORNBURY 
VIC 3071 

Tel:(03) 9481 1422 

Fax:(03) 9489 4020 
CO,DM,TE,TR 


Alcatel Components 
248 Wickham Rd 


MOORABBIN VIC 3189 

PO Box 62 MOORABBIN VIC 
3189 

Tel:(03) 9555 1566 

Fax:(03) 9553 3801 

Tel: (1800) 674 559 

Fax: (03) 9553 3801 

CO,DM 


Alfa-Tek Australia 

PO Box 882 

BAYSWATER VIC 3153 

PO Box 882 BAYSWATER VIC 
3153 

Tel:(03) 9720 5344 

Fax:(03) 9720 5268 
Email:wwfiala@warrandyte.star 
way.net.au 

CM,CO,DT,TE 


Align Systems 

Unit 2, 46 Glynburn Rd 
HECTORVILLE SA 5073 

PO Box 1045 

NEWTON SA 5074 

Tel:(08) 8365 3822 

Fax:(08) 8365 3359 
Email:sales@align.mhs.compus 
erve.com 


DT 


Allendale Static Control 
18 Dawson St 

BRUNSWICK VIC 3056 

PO box 47 BRUNSWICK EAST 
VIC 3057 

Tel:(03) 9387 9769 

Fax:(03) 9387 7690 

CM 


Allway eine 
14A Hayward Rd 


FERNTREE GULLY VIC 3156 
Tel:(03) 9753 6733 

Fax:(03) 9758 6096 

CM 


Alpha Kilo Services 
Unit 7 12-18 Clarendon St 


ARTARMON NSW 2064 

PO Box 475 ARTARMON NSW 
2064 

Tel:(02) 9901 3770 

Fax:(02) 9901 3774 

CO,CM 


Alphatech International 
Ste G12 Nat Innovation 
Centre/ Australian Tech Park 
EVELEIGH NSW 1430 
Tel:(02) 9209 4501 

Fax:(02) 9319 2593 
Email:na@alphatech.com.au 
co 


Altronic Distributors 

174 Roe St 

PERTH WA 6000 

PO Box 8350 PERTH BUSINESS 
CENTRE WA 6849 

Tel:(09) 328 2199 

Fax:(09) 328 4459 
Email:wsale@altronics.com.au 
CO,DT,ME,CM,TE 


emalesinated Instrument 
oO 
5/28 Leighton Pl 

HORNSBY NSW 2077 

Tel:(02) 9476 2244 

Fax:(02) 9476 2902 
Email:SALES@aicpl.com.au 
CM,DM,TE 


Amalgen Control Systems 
43 Anderson Road 
MORTDALE NSW 2223 

PO Box 186 MORTDALE NSW 
2223 

Tel:(02) 9570 2855 

Fax:(02) 9580 5128 
CO,CM,DM,TE 


Amphenol 
55 St Vincent St 


PORT ADELAIDE SA 5015 
Tel:(08) 8341 0665 

Fax:(08) 8341 2969 
CO,ME,CM,DM,TE 


Amtex Electronics 

2A Angas St 
MEADOWBANK NSW 2114 
Tel:(02) 9809 5022 

Fax:(02) 9809 5077 
Email:sales@amtex.com.au 
CM,CO,DM 


Amtron Australia 

687 Gardeners Rd 
MASCOT NSW 2020 

PO Box 317 MASCOT NSW 
2020 

Tel:(02) 9317 5511 

Fax:(02) 9669 6216 
Email:amtronrdc@msn.com 
CO,DM 


Analog Devices 
4/1621 Point Nepean Rd 


WEST ROSEBUD VIC 3940 
PO Box 98 WEST ROSEBUD 
VIC 3940 

Tel:(03) 5986 7755 

Fax:(03) 5986 4688 
Email:ian.laidlaw@analog.com 


Analog Electronic 
Components 
PO Box 596 


MULGRAVE NORTH VIC 3170 
Tel:(03) 9562 2882 
Fax:(03) 9562 2880 
co 


Anderson Network 
Corporation 

Unit 2/4 Prince William Drive 
SEVEN HILLS NSW 2147 
Tel:(02) 9838 7755 

Fax:(02) 9838 7755 

VIC: 1 Coote St SOUTH 
MELBOURNE 3205 

Tel: (03) 9686 8588 Fax: (03) 
9696 9412 

CO,CM,DM,TE 


Andrew Australia 
153 Barry Rd 
CAMPBELLFIELD VIC 3061 
Tel:(03) 9357 9111 

Fax:(03) 9357 9110 

co 


Anitech 

52/2 Railway Pde 
LIDCOMBE NSW 2141 
Tel:(02) 9749 1244 
Fax:(02) 9749 1864 
CM,TR 


Anton Piller (Australia) 
4 Expo Crt 


MT WAVERLEY VIC 3149 
Tel:(03) 9562 8466 

Fax:(03) 9562 8850 

co 


Arlec Australia 
Maroondah Hwy 


MOOROOLBARK VIC 3138 
PO Box 181 LILYDALE VIC 
3140 

Tel:(03) 9727 8777 

Fax:(03) 9727 2666 

CO,DM 


Artronic Productions 
48-54 Fitzroy St 
MARRICKVILLE NSW 2204 
PO Box 204 MARRICKVILLE 
NSW 2204 

Tel:(02) 9517 1233 

Fax:(02) 9516 4820 
Email:artronic@wr.com.au 
MF 


Ash Electronics 
18 Wordsworth Ave 


BATEAU BAY NSW 2261 

PO Box 5 BATEAU BAY NSW 
Tel:(043) 345 311 

Fax:(043) 345 312 


AUSTRALIAN ELECTRONICS ENGINEERING AS = PCB assembly, CAD = computer aided PCB design, CM = computer system & miscellaneous products, CO = 
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components, DM = design & manufacturing services, DT = design tools, ME = manufacturing equipment, MF = PCB 
manufacturing capabilities, TE = test & measurement equipment, TR = testing/repair services and equipment rental. 


* 


co * bal 


Many LEDs make light work | 


TENR™@-D 


Kingbright LEDs: Stock available now! 


t aa 
KINGBRIGHT 
A LEDS 


ISO 9002 
Fast delivery Australia wide! 
NSW vic QLD WA 
Unit 5, 20-30 Stubbs Street Unit 25, 41-49 Norcal Road St. Lucia Electronics Computronics International 
Silverwater, NSW 2128 Nunawading, VIC 3131 Tel: (07) 3252 7466 Tel: (09) 221 2121 


Tel: (02) 748 0655 Tel: (08) 9873 8788 Fax: (07) 3252 2862 Fax: (09) 325 6686 
Fax: (02) 748 0258 Fax: (03) 9873 8799 =F , 


Email:ash.com.au 
co 


Associated Controls 
2nd Flr/29 Smith St 


HILLSDALE NSW 2036 

PO Box 482 MATRAVILLE 
NSW 2036 

Tel:(02) 9311 3255 

Fax:(02) 9311 3779 
CAD,CO,DM,CM,AS,ME,TR 


AUGAT 


Augat 

Unit 3/1 Vuko Pl 
WARRIEWOOD NSW 2102 
PO Box 567 NARRABEEN 
NSW 2101 

Tel:(02) 9913 7100 

Fax:(02) 9913 7144 
Email:augat@augat.com.au 
CO,DM 


Austeknis 
7 Seaview Road 


LYNTON SA 5062 
Tel:(08) 8276 3533 

Fax:(08) 8277 3405 
CM,TR,DM 


Austest Laboratories 
4/87 Reserve Rd 
ARTARMON NSW 2064 
PO Box 849 ARTARMON 
NNSW 2064 

Tel:(02) 9437 4500 

Fax:(02) 9437 4600 
Email:austest@mpx.com.au 
TRE 


Australian Electronics 
Development Centre 
Cnr Riggall & Maldon Sts 

PO Box 323 
BROADMEADOWS VIC 3047 
Tel:(03) 9302 1422 

Fax:(03) 9302 1201 
Email:info@aedc.com.au 

DM 


Australian Padprinting 
Supplies 

31-37 Howleys Rd 
NOTTING HILL VIC 3168 
Tel:(03) 9545 6966 

Fax:(03) 9545 6977 
Email:padprint@aps.com.au 
ME,DM 


Australian Surface Mount 
Circuit Boards 

8/141 Ingham Rd 
TOWNSVILLE QLD 4810 

PO Box 5573 TOWNSVILLE 
QLD 4810 

Tel:(077) 216 144 

Fax:(077) 216 485 
Email:Colin.Ralph@jcu.edu.au 
CAD,DM,AS 


Australian Tool Agencies 
7/54 Chegwyn St 

BOTANY NSW 2019 

PO Box 206 

BOTANY NSW 2019 

Tel:(02) 9316 6744 

Fax:(02) 9666 6439 

ME 


Automation & Process 
Control 

40 Stepney St 

STEPNEY SA 5069 

Tel:(08) 8363 0400 

Fax:(08) 8363 1736 


AUSTRALIAN ELECTRONICS ENGINEERING AS = PCB assembly, CAD = computer aided PCB design, CM = computer system & miscellaneous products, CO = 


COMPA 


Email:apcl@ozemail.com.au 
CM,CO,DM 


Avisun Electronics 
Unit 9/1 Short St 


CHATSWOOD NSW 2067 

PO Box 1340 CROWS NEST 
NSW 2065 

Tel:(02) 9417 8777 

Fax:(02) 9417 8940 
Email:100253,455@compuserve.c 
om 

MF 


AVNET 
[PACIFIC | 


Avnet Pacific 
Unit C 6-8 Lyon Park Rd 


NORTH RYDE NSW 2113 
PO Box 888 NORTH RYDE 
NSW 2113 

Tel:(02) 9878 1299 

Fax:(02) 9878 1266 
Email:VSI: vsi@avnet.com.au 
Time: time@avnet.com.au 
CO,DM 


Axion Systems 

21Blenheim Ave 

MONT ALBERT VIC 3127 
Tel:(03) 9890 3451 

Fax:(03) 9899 8073 
Email:morganbond@c031.aone. 
net.au 


ME 


Aztronics 

170 Sturt St 
ADELAIDE SA 5000 
Tel:(08) 8212 6212 
Fax:(08) 8212 4212 
CO,ME,CM,TE 


BEC Manufacturing 

3/5 Johnstone Rd 

BRENDALE QLD 4500 

PO Box 5282 

BRENDALE QLD 4500 

Tel:(07) 3881 1321 

Fax:(07) 3205 5879 
Email:becman@cynergy.com.au 
CAD,MF 


Backplane Systems 
Technolo 
10 Bracken Close 


BEROWRA NSW 2081 

PO Box 97 

HORNSBY NSW 2077 
Tel:(02) 9456 5400 

Fax:(02) 9456 5411 
Email:bstoz@ozemail.com.au 
CM,CO,ME 


Baeck & Co Hamburg 
620 St Kilda Rd 


MELBOURNE VIC 3004 
PO Box 6070 
MELBOURNE VIC 8008 
Tel:(03) 9510 7644 
Fax:(03) 9510 7162 
CO,DT,ME,CM,TE 


Baltec Systems 
26 Mayneview St 


MILTON QLD 4064 
PO Box 107 PADDINGTON 
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QLD 4064 

Tel:(07) 3369 5900 

Fax:(07) 3369 5257 
Email:baltec@ozemail.com.au 
CM,CO,DT,DM,TE 


Belden International 
34/209 Toorak Rd 

SOUTH YARRA VIC 3141 
PO Box 316 SOUTH YARRA 
VIC 3141 

Tel:(03) 9826 0448 

Fax:(03) 9827 2230 

CO 


Bell-Mem (Division of Bell 
IRH Ind P/L) 
1-5 Carter St 


Locked Bag 103 
SILVERWATER NSW 2128 
Tel:(02) 9364 1700 

Fax:(02) 9647 1545 
CO,ME,CM,DM,TE 


Benelec 
581-587 Gardeners Rd 


MASCOT NSW 2020 

PO Box 21 MASCOT NSW 2020 
Tel:(02) 9693 5111 

Fax:(02) 9669 6783 
CO,CM,DM,MF 


Berger Testfacilities 
2 Wray Place 


GOWRIE ACT 2904 

PO Box 1004 FYSWICK ACT 
2609 

Tel:(06) 291 3002 

Fax:(06) 291 3004 

ME,TE 


Boston Technology 
6/982 Wellington St 


WEST PERTH WA 6005 

PO Box 1093 WEST PERTH WA 
6872 

Tel:(09) 321 2899 

Fax:(09) 321 2891 

CM,DT,TE 


Bowthorpe Aust 
105 Cawarra Rd 


CARINGBAH NSW 2229 
PO Box 2225 TAREN POINT 
NSW 2229 

Tel:(02) 9525 2113 

Fax:(02) 9526 2495 

co 


Braemac 

1/59-61 Burrows Rd 
ALEXANDRIA NSW 2015 
Tel:(02) 9550 6600 

Fax:(02) 9550 6377 
Email:info@braemac.com.au 
CM,CO,DT,DM 


Bright Star Crystals 
1/9 Hi-Tech Place 


ROWVILLE VIC 3169 

PO Box 335 VERMONT VIC 
3133 

Tel:(03) 9764 1311 

Fax:(03) 9764 1602 

[s6) 


Bussmann Australia 
Block X, Dock 5, 391 Park Road 


REGENTS PARK NSW 2143 
PO Box 257 REGENTS PARK 
NSW 2143 

Tel:(02) 9743 8333 

Fax:(02) 9743 8070 

CO 


C & K Electronics (Aust) 
1 Little St 


PARRAMATTA NSW 2150 
PO Box 229 PARRAMATTA 


Y LISTINGS: 


NSW 2124 
Tel:(02) 9635 0799 
Fax:(02) 9633 9137 
CO,CM 


CAD Circuits 

3 Sassafras Close 
BRADBURY NSW 2560 
Tel:(046) 25 8446 
Fax:(046) 25 5113 

CAD 


Cabel Labels 

PO Box 267 

RINGWOOD VIC 3134 

Tel:(03) 9870 3051 

Fax:(03) 9870 2765 
Email:support@cabelabels.com. 
au 


Captron 
Unit 4/29 Mitchell Rd 


BROOKVALE NSW 2100 
PO Box 884 BROOKVALE 
NSW 2100 

Tel:(02) 9905 5888 

Fax:(02) 9905 5851 

CO 


Carinda International 
32/7 Anella Avenue 


CASTLE HILL NSW 2154 
Tel:(02) 9894 9800 
Fax:(02) 9634 2708 

CO 


Charatech 
537 Malvern Road 


TOORAK VIC 3142 

Tel:(03) 9823 1427 

Fax:(03) 9826 8699 
Email:harryc@melbpc.org.au 
CAD,DT 


Circuits Plus 
40 Dowling Avenue 


HOPPERS CROSSING VIC 
3029 

PO Box 525 WERRIBEE VIC 
3030 

Tel:(03) 9748 9069 

Fax:(03) 9748 9070 

(a6) 


CLARKE & SEVERN ELECTRONICS 
JA Severn PATIRS. 


Clarke & Severn 

4/8A Kookaburra Rd 
HORNSBY NSW 2077 

PO Box 1 HORNSBY NSW 2077 
Tel:(02) 9482 1944 

Fax:(02) 9482 1309 
Email:jclarke@tpgi.com.au 
CO,ME,TE 


Clean Room Garments 
4 Carlotta St 


PO Box 114 
ARTARMON NSW 2064 
Tel:(02) 9439 3622 
Fax:(02) 9437 4351 
Email:cleanrg@ibm.net 
CM 


Cliff Electronics (Aust) 
34c Chester St 


FORTITUDE VALLEY QLD 
4006 

PO Box 732 FORTITUDE 
VALLEY QLD 4006 

Tel:(07) 3252 3178 

Fax:(07) 3252 3168 
CO,ME,CM,TE 


Colourview Electronics 
5 Commerce St 


PO Box 228 SALISBURY QLD 
4107 
Tel:(07) 3275 3188 


components, DM = design & manufacturing services, DT = design tools, ME = manufacturing equipment, MF = PCB 
manufacturing capabilities, TE = test & measurement equipment, TR = testing/repair services and equipment rental. 


Fax:(07) 3275 3033 
Email:colourv@ozemail.com.au 
CO,TE 


Columbus Group 

PO Box 691 

VICTORIA PARK WA 6979 
Tel:(09) 313 1111 

Fax:(09) 313 1122 

CM,TR 


Communitron (Aust) 
1/5-11 Mellor St 

WEST RYDE NSW 2114 
PO Box 200 GLADESVILLE 
NSW 2111 

Tel:(02) 9809 7077 

Fax:(02) 9807 3717 
DM,AS,TR 


Computer Control 
Instrumentation 
1/28 Eliza Place 
PANORAMA SA 5041 
Tel:(08) 8374 2722 
Fax:(08) 8374 2744 
CAD,DM,AS,TR 


Computer Network 
Engineering (CNE) 
126 Hoddle St 
ABBOTSFORD VIC 3067 
Tel:(03) 9486 9488 
Fax:(03) 9486 9466 
CM,CO 


Computer Systems 
Services 
3/60 Griffiths Rd 


LAMBTON NSW 2299 

Box No 49 HUNTER REGION 
MAIL CENTRE NSW 2310 
Tel:(049) 689 199 

Fax:(049) 602 331 
Email:comsyss@ozemail.com.au 
TE, 


Computronics 
Corporation 
31 Kensington St 


EAST PERTH WA 6004 

PO Box 8076 PERTH BUSINESS 
CENTRE WA 6849 

Tel:(09) 221 2121 

Fax:(09) 325 6686 
Email:kevind@wantree.com.au 
CO,DT,ME,ME,TE 


Comtest 

32 Lincoln Square North 
CARLTON VIC 3053 
Tel:(03) 9347 5933 
Fax:(03) 9348 1459 

TR 


Connect Electronics (Vic) 
22 King St 

BLACKBURN VIC 3130 
Tel:(03) 9894 2077 

Fax:(03) 9894 4461 

CM,CO,DM 


Consulaust International 
18 Stirling Crescent 


PO Box 357 CANTERBURY 
VIC 3126 

Tel:(03) 9836 2566 

Fax:(03) 9830 1764 

co 


Control Logic QLD 
34 Thompson St 


BOWEN HILLS QLD 4006 
PO Box 1302 FORTITUDE 
VALLEY QLD 4006 
Tel:(07) 3252 9611 

Fax:(07) 3252 8776 
Email:conlog@eis.net.au 
CO,CM,TE 


DENSITRON 


LIQUID CRYSTAL UIGPLATS 


LLL LZ 
Alpha Numeric displays: 


Character formats from 1x8 up to 4x40. 
High contrast STN and Lower cost TN. 


Character height in specific models. up to 14.5 mm. 


Backlit or non backlit versions. 

EL or LED backlights. 

Normal and wide temperature versions. 

Custom displays to suit your specific application. 


Large Graphics Displays: 
e@ Formats from 640x200 up to 1280x1024xRGB. 
CGA to SVGA resolution. 


Dual scan VGA and SVGA colour, TFT to 16”. 
CCFL backlighting. 
Slimline design. 


Small Graphic Displays: 


= Call now for 
information 


(ld 


Formats from 80x32 up to 320x240. 


Small 122x32 formats dimensionally interchangeable with 
2x16 Alpha Numeric displays. 


High contrast STN and Low cost TN versions. 
Models available with and without controller chips. 
Choice of controller chips. 

Both normal and wide temperature verions. 

EL, LED and CCFL backlighting. 


Selected models available with On board Negative voltage 
generators and Temperature compensation circuits. 


DENSITRON AUSTRALIA PTY LTD 


119 Willoughby Road, Crows Nest, Sydney NSW 2065 Telephone: (02) 9906 7261, Fax: (02) 9901 3166 
LONDON e@ PARIS @ TOKYO e TAIPEI e SYDNEY @ LOS ANGELES 


ENTER 9045 ON CARD 


PLUG ‘N PLAY 


Ready, set, go with DENSITRON'S new family of Flat Screen 
Display Systems (FSDS). Only DENSITRON provides you a 
complete "plug and play" installation including choice of flat 
panel display, desk, wall or arm mount case, cabling and 
Super VGA controller card. So call us for the fully integrated 
FSDS solution. 


DENSITRON AUSTRALIA PTY LTD 


\ 119 Willoughby Road Crows Nest Sydney NSW 2065 
Phone (02) 9906 7261 + Fax (02) 9901 3166 


ENTER 9092 ON CARD 


SQUARE PEG INA 
ROUND HOLE 


DENSITRON customizes our complete line of LCD modules 
to meet your specific application. By modifying one of our 
hundreds of standard LCD modules you can create your own 
semi-custom display. We tailor our standard modules to fit 
your exact requirements, without the high NRE/tooling and 
the long lead-time of a full custom display. 


DENSITRON AUSTRALIA PTY LTD 


\, 119 Willoughby Road Crows Nest Sydney NSW 2065 
Phone (02) 9906 7261 + Fax (02) 9901 3166 


ENTER 9093 ON CARD 


COMPANY LISTINGS 


Control Systems 
International - 
See Motherwell Systems 


Crusader Electronics 
3/92 Bryant St 

PO Box 226 PADSTOW NSW 
2211 

Tel:(02) 9792 3922 

Fax:(02) 9792 1446 

co 


Crystalaid Manufacture 
194 Edward St 


BRISBANE QLD 4000 

Tel:(07) 3229 3383 

Fax:(07) 3221 3043 
Email:umbgumb@ozemail.co.au 
CAD,CM,CO,ME,DM,AS,ME,T 
E,TR 


Cutler Brands 

33 Humphries Tce 
KILKENNY SA 5009 
Tel:(08) 8268 9888 
Fax:(08) 8345 5986 
DM,MF 


ERG 2 ee 
DAC Electronics 

8 Farrow Rd 

PO Box 962 CAMPBELLTOWN 
NSW 2560 

Tel:(046) 29 3033 

Fax:(046) 28 3122 

CM,CO,DM 


DC Components 
147 Ward St 


NORTH ADELAIDE SA 5006 
PO Box 10337 Gouger St 
ADELAIDE SA 5000 

Tel:(08) 8239 2284 

Fax:(08) 8239 2278 

co 


DCS Australasia 
76 Bayfield Rd 


BAYSWATER VIC 3153 
Tel:(03) 9720 9066 
Fax:(03) 9720 9067 

CM 


DGE Systems 

103 Broadmeadow Rd 
BROADMEADOW NSW 2292 
PO Box 111 HAMILTON NSW 
2303 


Tel:(049) 613 311 

Fax:(049) 695 067 
Email:davidm@dge.com.au 
CM,CO 


Daeduck Aust 

1/130 Forrester Rd 

ST MARYS NSW 2760 
Tel:(02) 9673 2388 
Fax:(02) 9833 0048 
Email:(modem) 9833 0058 
MF 


Daktron Electronics 
11/28 Garling Rd 

KINGS PARK NSW 2148 

PO Box 6166 BAULKHAM 
HILLS BUS CTRE NSW 2153 
Tel:(02) 9671 1333 

Fax:(02) 9671 4180 

CO,DM 


Dalkeith Road Trading 
17 Dalkeith Rd 


WANTIRNA VIC 3152 
Tel:(03) 9720 4228 
Fax:(03) 9729 8219 

co 


Data Acquisition 

Unit 5/48 Aurora Ave 

PO Box 1218 QUEANBEYAN 
NSW 2620 

Tel:(06) 299 6224 

Fax:(06) 299 6227 
CAD,DM,AS 


Data Electronics (Aust) 

7 Seismic Crt 

ROWVILLE VIC 3178 

Tel:(03) 9764 8600 

Fax:(03) 9764 8997 
Email:datataker@dataelec.com. 
au 

CM 


Datacraft Technologies 
252 Maroondah Hwy 


MOOROOLBARK VIC 3138 
Tel:(03) 9729 9222 

Fax:(03) 9727 1557 
Email:dctmarketing@datacraft.c 
om.au 

CAD,DM,AS,TR 


Dayang Holdings 
Unit 1 7-9 Bridge Rd 
STANMORE NSW 2048 
Tel:(02) 9550 5430 


Fax:(02) 9550 2788 
AS 


Densitron Australia 
119 Willoughby Rd 


Locked Bag 2000 CROWS NEST 
NSW 2065 

Tel:(02) 9906 7261 

Fax:(02) 9901 3166 
CM,CO,ME,DM,MF 


Derian 

9 Yarabah Ave 
GORDON NSW 2072 
Tel:(02) 9498 6663 
Fax:(02) 9498 6663 
DM,AS,TR 


Desktop EDA 
120 Rathmines St 


FAIRFIELD VIC 3018 
Tel:(03) 9481 2027 

Fax:(03) 9481 2027 
Email:Brian@Protel.com.au 
DT,DM 


Dewar Electronics 
32 Taylors Rd 


CROYDON VIC 3136 

PO Box 49 RINGWOOD EAST 
VIC 3135 

Tel:(03) 9725 3333 

Fax:(03) 9725 6008 
CO,ME,DM,MF 


Dice Technologies 
2 Floriston Rd 


BORONIA VIC 3155 
Tel:(03) 9761 0101 
Fax:(03) 9761 0441 
CM,CO,ME,TE 


The Dindima Group 

10 Argent Place 
RINGWOOD VIC 3134 

PO Box 106 VERMONT VIC 
3133 

Tel:(03) 9873 4455 

Fax:(03) 9873 4749 
CM,DM,TE 


Don Alan 
107A Burbridge Rd 


HILTON SA 5033 

Tel:(08) 8443 3957 

Fax:(08) 8234 5339 
Email:admin@donalan.com.au 
CAD,DT,DM,MF 


Douglas E Hale & 
Associates 
19 Denman Ave 


GLEN IRIS VIC 3146 
Tel:(03) 9809 2156 
Fax:(03) 9809 1169 
CM 


Drive Dynamics 
36/170 Forster Rd 

PO Box 799 MOUNT 
WAVERLEY VIC 3149 
Tel:(03) 9562 7800 
Fax:(03) 9562 8076 

co 


Duet Electronics 
403 Victoria St 
BRUNSWICK VIC 3056 
Tel:(03) 9380 6454 
Fax:(03) 9380 8766 
CAD,DM,AS,TR 
Fax:(02) 634 3479 


E CE Logistics 
46 Hurtle Sq 


ADELAIDE SA 5000 
Tel:(08) 8232 0001 
Fax:(08) 8232 0670 
Email:info@ece.com.au 
CO,DM 


E.S. Rubin Group 

73 Whiting st 

PO Box 82 ARTARMON NSW 
2064 

Tel:(02) 9439 2333 

Fax:(02) 9439 2278 

CO,CM 


EDA Solutions 

Lvl 3 South Tower 1-5 Railway 
St 

CHATSWOOD NSW 2067 
Tel:(02) 9413 4611 

Fax:(02) 9413 4622 
Email:info@eda.co.au 

DT,ME 


ELF Electronics 
Unit 3/32-38 Anne St 


PO Box 248° ST MARYS NSW 
2760 

Tel:(02) 9623 8455 

Fax:(02) 9622 7463 
CAD,AS,TR 


EMC Technologies 
57 Assembly Dr 


TULLAMARINE VIC 3043 
Tel:(03) 9335 3333 

Fax:(03) 9338 9260 
Email:steve@emctech.com.au 
TR,TE 


ESD Technology 
9/42-50 Stud Rd 


PO Box 126 BAYSWATER VIC 
3153 

Tel:(03) 9720 7534 

Fax:(03) 9720 8534 
Email:asd@werple.net.au 
CAD,DM 


Edward Keller Australia 
3 Walker St 

BRAESIDE VIC 3195 

Private Bag 3 MORDIALLOC 
VIC 3195 

Tel:(03) 9580 1666 

Fax:(03) 9580 6872 

CO,CM 


Electro CAD Australia 
Innovation House First Ave 
Technology Park 

THE LEVELS SA 5095 
Tel:(08) 8260 8999 

Fax:(08) 8260 9877 
CAD,AS,MF 


Electro Optics 
Lvl1/1 Nelson St 


PO Box 67 

KENTHURST NSW 2156 
Tel:(02) 9654 1873 
Fax:(02) 9654 1539 
Email:sales@electro.oz.au 
DT,TR 


Electro Specialties 
33 Centre Rd 
VERMONT VIC 3133 
Tel:(03) 9872 4537 
Fax:(03) 9872 4538 

co 


Electronic & Commercial 
Artworks 

25 Hillman Ave 
RYDALMERE NSW 2116 
Tel:(02) 9638 7447 

Fax:(02) 9684 2171 

CAD 


ideo displays for specialised applications. 


SS ce a Se eae Se See: Se Se, se se el 


Talk to the specialists: 


At Thomas Electronics, we know video displays for specialist 
applications. We cut our teeth in avionics and projects for the 


military. Their exacting requirements are your assurance of our 
depth of capability in the field of video displays. 

So, if your display requirements are for specialised 
applications—from the process plant, printing to medical imaging 
and simulation—we have flat panel displays, touch screens and video 
distribution systems that can be tailored to your exacting requirements. Our 


THOMAS 


ELECTRONICS 
OF AUSTRALIA PTY. LTD. 


expertise and wide range of displays mean you get a 
custom solution to your needs. Call NOW for details. 


Unit 8, 13 Larkin Street 
Riverwood N.S.W. 2210 


Ph: (02) 53 0721 
Fax: (02) 534 2171 


Thomas Electronics. f 


TEA119 


ENTER 9046 ON CARD 


AUSTRALIAN ELECTRONICS ENGINEERING AS = PCB assembly, CAD = computer aided PCB design, CM = computer system & miscellaneous products, CO = 
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components, DM = design & manufacturing services, DT = design tools, ME = manufacturing equipment, MF = PCB 


manufacturing capabilities, TE = test & measurement equipment, TR = testing/repair services and equipment rental. 


7National 
emicondy 


When it comes to choosing 
the right components, 
start by choosing 


ee the right supplier. 


As anyone in the electronics industry knows, 
when it comes to components, there’s a mountain of 
names to choose from and some people will try and 
sell you every one of them. The problem is, how do 
you know which solutions are going to be right for 
your project. 

Simple; just talk to HarTec. 

HarTec people understand and support the 
technology they sell and know exactly what the 
products can, and more importantly, can’t do. 
They’re also up to date with emerging technologies 
and issues. 

So when you’re looking for the right solution 
for your next project, talk to the solution provider 


with the knowledge to put all the pieces together. 
Talk to HarTec. 


f als HarTec 


HarTec Limited acn 006 534 596 

Head Office: 205a Middleborough Road, Box Hill 3128 
Telephone: (03) 9268 9000 Facsimile: (03) 9899 5191 
FreeCall: 1800 335 623 


ENTER 9047 ON CARD 
NSW: Phone: (02) 9638 3966 Fax: (02) 9638 2020 ACT: Phone: (06) 239 1983 Fax: (06) 239 2559 
QLD: Phone: (07) 3854 1911 Fax: (07) 3252 3419 SA: Phone: (08) 8211 8499 Fax: (08) 8211 7292 
WA: Phone: (09) 271 3022 Fax: (09) 272 5598 New Zealand: Phone: (09) 278 0811 Fax: (09) 278 0822 


| 


COMPANY LISTINGS 


Electronic Assembly 
Queensland 
8 Technology Dr 


ARUNDEL QLD 4214 
PO Box 122 LABRADOR QLD 
4215 

Tel:(07) 5594 7377 

Fax:(07) 5594 7372 
CAD,CO,CM,DM,AS,TE,TR 


Electronic Development 
Sales 

Unit 2A 11-13 Orion Rd 

PO Box 822 LANE COVE NSW 
2066 

Tel:(02) 9418 6999 

Fax:(02) 9418 6550 
Email:edsaus@ozemail.com.au 
CO,ME,CM 


Electronique 
Suite 2-1st Flr/122 Belmore Rd 


RANDWICK NSW 2031 
Tel:(02) 9326 3322 

Fax:(02) 9326 3404 
Email:dshenker@electronique.c 
om.au 

CAD,DM 


Elektron 
Suite 5 Level 1 Metro Centre 


124 Forest Rd 
HURSTVILLE NSW 2220 
Tel:(02) 9585 5044 
Fax:(02) 9585 5066 

co 


Eltec Australia 

Lv1 7 91 Phillip St 
PARRAMATTA NSW 2150 
Tel:(02) 9893 1800 

Fax:(02) 9639 3207 
Email:eltec@ozemail.com.au 
CO,DM 


Eltron Corporation 
3/61-63 Shearson Crescent 
MENTONE VIC 3194 
Tel:(03) 9585 2000 

Fax:(03) 9585 0311 

DM,AS 


Email Electronics 

33 Wedgewood Rd 

PO Box 67 HALLAM VIC 3803 
Tel:(03) 9703 1233 

Fax:(03) 9703 1544 

co 


Email Printed Circuits 
7 Walter Cr 


STRATHPINE QLD 4500 

PO Box 5599 BRENDALE QLD 
4500 

Tel:(07) 3205 3344 

Fax:(07) 3205 3607 
Email:epc@powerup.com.au 


CO,MF 


Emona Instruments 
86 Parramatta Rd 


PO Box 15 CAMPERDOWN 
NSW 2050 

Tel:(02) 9519 3933 

Fax:(02) 9550 1378 
Email:testinst®@emona.com.au 
CAD,CM,DT,DM,TE,TR 


Energy Storage Systems 
8 St Lawrence St 


GREENWICH NSW 2065 
Tel:(02) 9914 3728 
Fax:(03) 9437 0337 

co 


Entech Integrated 
Technologies 
7 Marlow Rd 


KESWICK SA 5035 

PO Box 1141 MARLSTON SA 
5033 

Tel:(08) 8371 1022 

Fax:(08) 8371 0917 
Email:entech@ozemail.com.au 
DM,AS,MF,TR 


Equalizer Electronics 
40 Dowling Ave 


HOPPERS CROSSING VIC 
3029 

PO Box 525 WERRIBEE VIC 
3030 

Tel:(03) 9748 9069 

Fax:(03) 9748 9070 

ME 


Fabrication Australia 
10-11/76 Rushdale St 


KNOXEFIELD VIC 3180 
Tel:(03) 9763 6455 
Fax:(03) 9763 7043 
DT,ME,DM,TE,TR,CAD 


Fairmont Marketing 
57 St Hellier St 


HEIDELBERG HEIGHTS VIC 
3081 

Tel:(03) 9457 7300 

Fax:(03) 9457 7339 
CM,CO,DM,AS,MF 


Farrow McRae 
7 Graham Rd 


PO Box 12 HIGHETT VIC 3190 
Tel:(03) 9555 1700 

Fax:(03) 9553 1662 
CAD,DM,MF,TR 


Fastron Technologies 
14 Dingley Ave 
PO Box 1212 DANDENONG 


VIC 3175 

Tel:(03) 9794 5566 

Fax:(03) 9794 6670 
Email:fastron@ozemail.com.au 
CO,DM 


Fieldbus Specialists 
217 Colchester Road 


KILSYTH VIC 3137 

Tel:(03) 9761 4653 

Fax:(03) 9761 5525 
Email:fs_alan@fieldbus.com.au 
CM,CO,DM 


Fine Mark Design 
3 Silvan Crt 

ST ALBANS VIC 3021 
Tel:(03) 9366 5318 
Fax:(03) 9366 5318 
CAD,DT,MF 


Fineline 

6 Irvine Cres 

YARRA GLEN VIC 3775 
Tel:(03) 9730 1083 
Fax:(03) 9730 1383 
Email:leeb@vme.com.au 
CAD,DM,MF,DT 


Foster Test Equipment 
1/35 Foundry Rd 

SEVEN HILLS NSW 2147 
Tel:(02) 9674 2244 

Fax:(02) 9674 6604 

TE,TR 


GEC Electronics Division 
1/38-46 South St 

Locked Bag 29 RYDALMERE 
NSW 2116 

Tel:(02) 9638 1888 

Fax:(02) 9638 1798 

co 


GPSat Systems Aust 
21 Baranbali Court 


PO Box 450 
GREENSBOROUGH VIC 3088 
Tel:(03) 9434 6467 

Fax:(03) 9434 6467 
Email:graemel@netspace.com.au 
CO,CM,DM 


General Power Controls 
38 Peachtree Rd 

PO Box 188 PENRITH NSW 
2751 


Tel:(047) 312 845 
Fax:(047) 218 113 
CAD,DM,AS,TR 


George Lovitt Mfg 
207 Para Rd 


MONTMORENCY VIC 3094 
PO Box 209 
GREENSBOROUGH VIC 3088 
Tel:(03) 9435 3033 

Fax:(03) 9434 7330 
Email:lovitool@ozemail.com.au 
CO,CM 


Global Lightning 
Technologies 
Technopark Dowsings Point 


HOBART TAS 7010 

GPO Box 536 HOBART TAS 
7001 

Tel:(03) 6237 3200 

Fax:(03) 6273 0399 
Email:info@glt.com.au 
CM,CO 


Gordon Technologies 
T/as Link Connectors 

25 Jersey Rd 

BAYSWATER VIC 3153 
Tel:(03) 9720 2000 

Fax:(03) 9720 5066 
Email:mgordon@alexia.net.au 
CO,DM 


H K Wentworth 
3/98 Old Pittwater Rd 


PO Box 339 BROOKVALE 
NSW 2100 

Tel:(02) 9938 1566 

Fax:(02) 9938 1467 
ME,CM,AS 


HagerB&R 
29 Turbo Dr 


COORPAROO QLD 4151 
Tel:(07) 3391 0888 
Fax:(07) 3391 0777 


Hawker Energy 
119-127 Wicks Rd 


PO Box 140 NORTH RYDE 
NSW 2113 

Tel:(02) 9878 5000 

Fax:(02) 9878 5555 
Email:hawker@mpx.com.au 
co 


Haliplex 

3/97 Lewis Rd 
WANTIRNA VIC 3152 
Tel:(030 9801 1111 
Fax:(03) 9800 2111 
CAD,CM,DM 


fT ol 
f HarTec 


Hartec | 
205A Middleborough Rd 


BOX HILL VIC 3128 

Tel:(03) 9268 9000 

Fax:(03) 9899 5191 
Email:saledist@hartec.com.au 
CM,CO,DT,DM,AS,TR 


Hawker Richardson 

455-459 Auburn Rd 
HAWTHORN VIC 3122 | 
Tel:(03) 9822 2461 | 
Fax:(03) 9822 1277 
Email:trevor_wilkinson@c031.a | 
one.net.au 
ME,CM 


Hewlett Packard 

31-41 Joseph St 

PO Box 221 BLACKBURN VIC 
3130 | 
Tel:(03) 9272 2001 
Fax:(03) 9890 7973 
CM,CO,DT,ME,TR,DM,TE 


Hi-Tech Software 
7/12 Blackwood St 


MITCHELTON QLD 4053 
PO Box 103 ALDERLEY QLD | 
4051 | 
Tel:(07) 3354 2411 

Fax:(07) 3354 2422 
Email:hitech@hitech.com.au 
DY 


Hitachi Australia 
13-15 Lyon Park Road 
NORTH RYDE NSW 2113 
Tel:(02) 9888 4100 

Fax:(02) 9888 4188 

CO,DT 


Honeywell (Industrial 
Automation & Control) 
5 Thomas Holt Drive 


PO Box 700 NORTH RYDE 
NSW 2113 
Tel:(1800) 658 412 
Fax:(02) 9353 8044 
co 


Horizon Electronic 
Components 

1/41 Gatwick Rd 
BAYSWATER NORTH VIC 
3153 

Tel:(03) 9761 6700 

Fax:(03) 9761 6700 
CM,CO,CM,DM 


Because the experts can't predict lightning strikes, deal with the 
company that gives you the ultimate, advantage in lightning protection! 


Tercel's Avalanche Advantage - The revolution in protection 


Using state-of-the-art Silicon Avalanche Diode (SAD) Technology manufactured in 


Australia for Australian conditions by an 1S09001 manufacturer. 


The Avalanche Advantage is for those who want to take the ultimate technological 
Step in protection for their sensitive electronic equipment from the potentially 


destructive energies found in lightning, surges and transients. 


The three advantages of Silicon Avalanche Diodes are: 


Speed: the fastest known reaction times in the protection industry - down to Sns 
Accuracy: performing with amazing precision and consistency gives SAD the 


ability to safeguard equipment under the greatest of stress 


Dependable: non degradation. (SAD) does not degrade over the life of the product 
Join the leading edge company dedicated to bringing the latest advances in 


lightning, power and communications protection. 


Melboume: (03) 9419 4477 
Sydney: 0412 406377 
Canberra: (06) 251 5100 


Brisbane: (07) 3367 1253 

Nth Queensland: (074) 78 0055 
Adelaide: (08) 269 2555 

Perth: (09) 375 2407 

Darwin: (089) 47 2313 


Berry-Smith & Assoc. Canberra 


ENTER 9048 ON CARD 


AUSTRALIAN ELECTRONICS ENGINEERING AS = PCB assembly, CAD = computer aided PCB design, CM = computer system & miscellaneous products, CO = 
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components, DM = design & manufacturing services, DT = design tools, ME = manufacturing equipment, MF = PCB 


manufacturing capabilities, TE = test & measurement equipment, TR = testing/repair services and equipment rental. 


Model 2010 


7h digits 


Our reputation is on the line. 


Model 2002 


Introducing the 
newest member of our 
DMM family, 

the Model 2010. 


Keithley offers the most comprehensive and 
advanced line of DMMs in the industry. The 
2000 Series shares an innovative A/D converter 
design and a unique front-end technology that 
ensures highly repeatable and accurate results. 
The new Model 2010 adds onto these strengths 
with capabilities ideal for high-speed production 
testing of active and passive components and 
subassemblies at a breakthrough price. The 
2010 has a very low noise floor of only 100nV 
for millivolt output testing, precision resistance 
measurements, drift characterization, linearity, 
and isolation testing. It also measures contact 
resistance on relays, switches, and connectors 
with offset compensated ohms and dry circuit 
(20mV) capability. For a free brochure on 
any of these revolutionary DMMs, contact 


POWERTEL 


Powertel Pty Limited 


PO Box 215 
Engadine NSW 2233 
Australia 

Ph = (02) 548 1255 
Fax: (02) 548 1768 


8 digits 


Model 2001 


72 digits 


Model 2000 


62 digits 


KEELEY 


Model 


e Resolution 

e DC volts 

e AC volts 

e Ohms 

e DC amps 
e AC amps 

Le 


Specifications 2010 


: T'h digits 

: 10nV — 1000V 
100nV — 750V 
1w.0.- 100MQ, 
10nA - 3A 
pA -3A 


2002 


8'/ digits 

InV- 1100V 
100nV - 1100V pk 
100nQ - 1GOQ 
10pA -2.1A 
100pA - 2.1A 


2001 


7'/2 digits 

10nV - 1100V 
100nV — 1100V pk 
1p0- 1GO, 

10pA - 2.1A 
100pA - 2.1A 


2000 


6'h digits 
100nV — 1000V 
100nV — 750V 
100u.0.- 120MO 
10nA -3A 

1pA —3A 


ENTER 9049 ON CARD 


COMPANY LISTINGS 


Huber & Suhner 
(Australia) 
42 Wattle Rd 


BROOKVALE NSW 2100 
PO Box 976 BROOKVALE 
NSW 2100 

Tel:(02) 9905 0000 

Fax:(02) 9905 6378 
CO,DM 


ae: International 
(Australia) 
17 Winterton Rd 


CLAYTON VIC 3168 

Tel:(03) 9562 8222 

Fax:(03) 9562 9009 
Email:100235,133@compuserve. 
com 


(ee) 


Hybrid Electronics 
Australia 

924 Mountain Hwy 
BAYSWATER VIC 3153 
Tel:(03) 9729 2177 
Fax:(03) 9729 8014 
CAD,DM 


Hydra Electronic Design 
Solutions 

140 Ashley St 

UNDERDALE SA 5032 
Tel:(08) 8234 0477 

Fax:(08) 8234 1840 

CAD,DM 


IMP Engineering 
6 CB Fisher Drive 


CAVAN SA 5094 

PO Box 25 INGLE FARM SA 
5098 

Tel:(08) 8262 1444 

Fax:(08) 8262 6004 
Email:(Modem) 08 262 6652 
MF 


IPL Technologies 
63-85 Victoria St 


ALEXANDRIA NSW 2015 
PO Box 161 BEACONSFIELD 
NSW 2015 

Tel:(02) 9698 8211 

Fax:(02) 9319 5235 

DM,AS,TR 


IR Electronics 
15 Highfield Rd 


EVANSTON HEIGHTS SA 5116 
PO Box 308 ELIZABETH SA 5112 
Tel:(08) 8281 5944 

Fax:(08) 8281 5978 
Email:100405.1634@compuserv 
e.com 

CM 


IRH Components (Div of 
Bell-IRH inelisstvies ) 
1-5 Carter St 


Locked Bag 103 
SILVERWATER NSW 2128 
Tel:(02) 9364 1766 

Fax:(02) 9648 3505 
Email:irh@irh.com.au 
CM,CO 


Imark Communications 
2/75 Mark St 


NORTH MELBOURNE VIC 
3051 

Tel:(03) 9329 5433 

Fax:(03) 9328 4431 
CAD,CO,TR,DM,AS 


In-Circuit Design 

Suite 211, Princess Tower, 1 
Princess St 

KEW VIC 3101 

Tel:(03) 9205 9595 

Fax:(03) 9205 9410 


Email:bolney@icd.com.au 
CAD,CM,DT,DM,MF 


Independent Distribution 
Network 

20 Dean St 

PO Box 400 CARINGBAH 
NSW 2229 

Tel:(02) 9524 0684 

Fax:(02) 9524 0679 

CO,TE 


Instrument Data 
Communications 

982 Wellington St 

PO Box 1093 WEST PERTH WA 
6872 

Tel:(09) 321 1702 

Fax:(09) 321 2891 
Email:idc@iinet.net.au 

CM 


Instrumentation & 
Computer Rentals 
34/756 Burwood Highway 


FERNTREE GULLY VIC 3156 
PO Box 4311 KNOX CITY VIC 
6872 

Tel:(03) 9752 3999 

Fax:(03) 9752 3789 

TR,TE 


Integrated CAD 
Technologies 

14 Victoria St PO Box 160 
UPPER FERNTREE GULLY 
VIC 3156 

Tel:(03) 9752 3553 

Fax:(03) 9752 3663 
CAD,DM 


Integrated Circuit 
Distributors 
2/14 Melrich Rd 


BAYSWATER VIC 3153 
Tel:(03) 9761 3455 
Fax:(03) 9761 3415 
CO,DT 


Intelligent Systems 
Australia 

4/20 Enterprise Avenue 
BERWICK VIC 3806 

PO Box 118 BERWICK VIC 
3806 

Tel:(03) 9796 2290 

Fax:(03) 9796 2286 
Email:sales@intelsys.com.au 
CM 


Interconnections 
45-49 Merrindale Drive 


CROYDON SOUTH VIC 3136 
PO Box 1108 CROYDON VIC 
3136 

Tel:(03) 9761 5220 

Fax:(03) 9761 5270 
CO,CM,DM,TE 


Interworld Electronics & 
Computer Industries 
1000 Glenhuntly Rd 


CAULFIELD SOUTH VIC 3162 
PO Box 300 BENTLEIGH VIC 
3204 

Tel:(03) 9563 5011 

Fax:(03) 9563 5033 
Email:ieci@ieci.com.au 


iSys Intelligent Systems 
45 Lambert Rd 

JOSLIN SA 5070 

Tel:(08) 362 7548 

Fax:(08) 362 7548 


JED Microprocessors 
Office 7 5/7 Chandler Rd 


PO Box 30 BORONIA VIC 3155 
Tel:(03) 9762 3588 
Fax:(03) 9762 5499 


Email:jed@jedmicro.com.au 
CM,DT,DM 


Jacques Electronics 
268 Montague Rd 


WEST END QLD 4101 
Tel:(07) 3844 1103 
Fax:(07) 3844 1078 
CM,DM 


James Coppell Lee 
500 La Trobe St 


MELBOURNE VIC 3000 
Tel:(03) 9328 2651 
Fax:(03) 9328 1692 

co 


Jaycar Electronics 
8-10 Leeds St 


RHODES NSW 2138 

PO Box 185 CONCORD NSW 
2137 

Tel:(02) 9743 5222 

Fax:(02) 9743 2066 
CO,ME,CM,TE 


Jesec-Switches Plus 
Components 

1-2 Sibthorpe St 
BRAESIDE VIC 3195 
Tel:(03) 9587 4044 
Fax:(03) 9587 4149 
CO,CM 


John Barry Group 
1 McLachlan Ave 


PO Box 199 ARTARMON NSW 
2064 

Tel:(02) 9439 6955 

Fax:(02) 9439 2375 

(ae) 


lé 


K&W Electronic Products 
5-7 Ripon St North 


BALLARAT VIC 3350 
Tel:(03) 5331 2368 
Fax:(03) 5331 3412 
co 


KC Electronics 

3/888 Doncaster Rd 
DONCASTER VIC 3109 
Tel:(03) 9848 1266 

Fax:(03) 9848 1799 
Email:kcelecl@ivanhoe.starway 
net.au 

CO,ME,CM,TE 


Kenelec 

2 Apollo Crt 

BLACKBURN VIC 3130 
Tel:(03) 9878 2700 

Fax:(03) 9878 0824 
Email:peter.1@kenelec.com.au 
CM,CO,DT,TE,TR 


Kingfisher International 
4/19 Viewtech Pl 


ROWVILLE VIC 3178 
Tel:(03) 9764 3933 
Fax:(03) 9764 3944 
CO,CM,TE 


Koloona Industries 

1/9 Greenhills Ave 
MOOREBANK NSW 2170 
PO Box 177 MOOREBANK 
NSW 2170 

Tel:(02) 9821 3933 

Fax:(02) 9822 4059 
Email:koloona@tpgi.com.au 
CO,CM 


L E Boughen & Co 
33 Railway Tce 


MILTON QLD 4064 
PO Box 136 TOOWONG QLD 


4064 
Tel:(07) 3369 1277 
Fax:(07) 3368 3193 
CO,ME,CM,TE 


LNI 

27-29 Turbo Drive 

PO Box 600 BAYSWATER VIC 
3153 

Tel:(03) 9720 7611 

Fax:(03) 9720 7274 

DM 


Laser Electronics 
(Operations) 

9 Price St 

PO Box 221 NERANG QLD 
4211 

Tel:(07) 5596 0177 

Fax:(07) 5596 3530 
ME,CM,TE 


Lastek 

10 Reid St 

THEBARTON SA 5031 

GPO Box 2212 ADELAIDE SA 
5001 

Tel:(08) 8443 8668 

Fax:(08) 8443 8427 
Email:lastek@www.saschools.e 
du.au 

co 


Lintek 
20 Bayldon Rd 


QUEANBEYAN NSW 2620 
Tel:(06) 299 1988 

Fax:(06) 297 6958 

ME 


Litton Precision Products 
414 Gardeners Rd 


PO Box 235 ROSEBERY NSW 
2018 

Tel:(02) 9669 6111 

Fax:(02) 9693 5048 

CO,DM 


Logic 4 Australasia 
50 King William Rd 
GOODWOOD SA 5034 
Tel:(08) 8373 2811 
Fax:(08) 8373 2286 

co 


ee aN 
MB & KJ Davidson 

17 Roberna St 

MOORABBIN VIC 3189 
Tel:(03) 9555 7277 

Fax:(03) 9555 7956 
Email:info@davidson.com.au 
CM,CO 


M&H Power Systems 
52 Glenvale Crescent 


MULGRAVE VIC 3170 
Tel:(03) 9574 8611 
Fax:(03) 9574 8655 
CO,DM,TE 


MPM Components 
10 Taree Ave 


NORTH BALGOWLAH NSW 
2093 

Tel:(02) 9948 4338 

Fax:(02) 9948 4480 
Email:mpmcomp@world.net 
co 


Machinery Forum 

782 Heidelberg Rd 

PO Box 52 FAIRFIELD VIC 
3078 

Tel:(03) 9497 3633 

Fax:(03) 9497 3633 

ME, TestService 


Macro Dynamics 

Ste 7/322 Mountain Hwy 
WANTIRNA VIC 3152 
Tel:(03) 9720 2399 

Fax:(03) 9720 2486 
Email:info@macrodynamics.co 
m.au 

DT 


Manuco Electronics 
1 Oxley Rd 


PO Box 399 HAWTHORN VIC 
3122 

Tel:(03) 9819 3266 

Fax:(03) 9819 3466 

co 


Marconi Instruments 

1/38 South St 

RYDALMERE NSW 2116 

PO Box 123 RYDALMERE 
NSW 2116 

Tel:(02) 9638 0800 

Fax:(02) 9638 3131 
Email:instsales®marconi.com.au 
DT,ME,TE,TR / 


Martin Communications 
40/45 Gilby Pd 

MT WAVERLEY VIC 3149 
Tel:(03) 9558 9866 

Fax:(03) 9558 9393 
Email:martin@martin.com.au 
CAD,DM 


Master Instruments 
33-37 Sloane St 


PO Box 177 MARRICKVILLE 
NSW 2204 

Tel:(02) 9519 1200 

Fax:(02) 9519 4604 

TE 


Mastercut Australia 
6 Wheeler Cres 


PO Box 205 CURRUMBIN QLD 
4223 

Tel:(07) 5598 1200 

Fax:(07) 5534 1891 
Email:mcut@onthenet.com.au 
ME 


Mayer Krieg & Co 

50 Mary St 

PO Box 686 UNLEY SA 5061 
Tel:(08) 8291 3222 

Fax:(08) 8291 3200 
Email:mkc@mkc.com.au 
CO,DT,CM,DM,TE 


McVan Instruments 
58 Geddes St 


PO Box 298 MULGRAVE VIC 
3170 

Tel:(03) 9561 2888 

Fax:(03) 9560 1164 
Email:100233.657@compuserve. | 
com 

DM,AS,TE 


Measurement Technology 
25 Redwood Dr 


DINGLEY VIC 3172 
Tel:(03) 9551 8333 

Fax:(03) 9551 8444 
Email:mtech@mpx.com.au 
CM,DM,TE 


Mechatronics Australasia 
1 King Street 

AIRPORT WEST VIC 3042 
Tel:(03) 9338 9666 

Fax:(03) 9330 2548 

ME 


Mektronics Co. 

84B Industrial Dr 
BRAESIDE VIC 3195 

PO Box 627 MORDIALLOC 
VIC 3195 


AUSTRALIAN ELECTRONICS ENGINEERING AS =PCB assembly, CAD = computer aided PCB design, CM = computer system & miscellaneous products, CO = 
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components, DM = design & manufacturing services, DT = design tools, ME = manufacturing equipment, MF = PCB 


manufacturing capabilities, TE = test & measurement equipment, TR = testing/repair services and equipment rental. 


RAKON TCXO’s 


OUTSTANDING QUALITY & PERFORMANCE 


Frequency Stability vs Reciprocal Temperature Ramp @ 2°C/min 


| TXO500 
Size 0.72” x 0.47" x 0.18” 


perature (°C) * Max temperature Hysteresis 0.18ppM 


At Room temperature 
ptt ttt 


Bb DOU cat ote een rere we te 
20 30 «50 70 100 200 300 $00 700 1000 
Elapsed Time (days) 


+ tpt ttt 
3 4 5678910 


SSB Phase Noise (Relative to carrier) 
HP 3048A Carrier: 10E +06 Hz ‘3 1/19/93 12:50:09 ~ 12:54:2: 
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TX04010 


00 
‘tt (dBc Hz} vs.f{Hz] 
Size 0.72" x 0.47” x 0.35" 


e Very low Hysteresis 
e Low parts in 10° Allan Variance 
e G sensitivity of 2x10°° typical 


e Miniature size 
@ SMD low profile package available 
e Excellent temperature stability performance 


+1 to 2.5 ppm from -40 to 85°C 
e No frequency perturbations 
e Low power consumption of only 1.5 mA 


RAKON 


e Excellent vibration performance 
e Clipped sinewave output 
e Frequency range of 9.6 to 20 Mhz 


RAKON AUSTRALIA PTY LTD 


6A The Mall, Wantirna VIC 3152 


Tel: (03) 9720 5277 


Fax: (03) 9720 4436 


A MEMBER OF THE RAKON GROUP OF COMPANIES Hi NEW ZEALAND Hf AUSTRALIA Hi SINGAPORE 
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COMPANY LISTINGS 


Tel:(03) 9587 3888 
Fax:(03) 9587 3836 
ME,CM,TE 


Meltec 

100 Links Rd 

PO Box 905 ST MARYS NSW 
2760 

Tel:(02) 9833 3444 

Fax:(02) 9833 3500 
CAD,DT,ME,TR,CM,DM,ME,TE 


Mentor Technologies 
Lv1 3 South Tower 1-5 Railway 


St 

CHATSWOOD NSW 2067 
Tel:(02) 9413 4600 

Fax:(02) 9413 4622 
Email:info@eda.com.au 
DT 


Metromatics 
10/29 Links Avenue 


PO Box 1258 EAGLE FARM 
QLD 4009 

Tel:(07) 3868 4255 

Fax:(07) 3868 4147 
Email:bris4@ozemail.com.au 
DT,ME,TE 


Micromax 

307 Keira St 

PO Box 1238 
WOLLONGONG NSW 2500 
Tel:(042) 266 777 

Fax:(042) 266 602 

co 


Microtouch Australia 

37-39 Glenvale Cres 
MULGRAVE VIC 3170 

Tel:(03) 9561 7799 

Fax:(03) 9561 7393 
Email:touch@microtouch.com.au 
CM,DM 


Millison Technology 
4/189-191 Cheltenham Rd 
KEYSBOROUGH VIC 3173 
Tel:(03) 9798 7333 

Fax:(03) 9798 7633 
Email:design@millison.com.au 
CAD,DM,AS,TR 


MITSUBISHI 
ELECTRIC 


EXCELLENCE THROUGH INNOVATION 


Mitsubishi Electric 
Australia 

348 Victoria Rd 

PO Box 11 RYDALEMERE 
NSW 2116 

Tel:(02) 9684 7214 

Fax:(02) 9684 7208 
CM,CO,DT 


Mod-Tap (Australia) 
86-100 High St 
MELTON VIC 3337 
Tel:(03) 9747 8322 
Fax:(03) 9747 8627 
CO,DM,TE 


Morris Productions Pty 
Limited 

2-12 Harp ST 

PO Box 196 CAMPSIE NSW 
2194 

Tel:(02) 9789 6200 

Fax:(02) 9787 2529 

CAD,MF 


Motherwell Systems 

(Conmery Control 
ystems International) 

24-26 Delhi Street 

WEST PERTH WA 6005 

Tel:(09) 322 1812 


Fax:(09) 324 1279 
Email:mspl~perth@motherwell. 
com.au 

CM,DM,TR 


Motorola Semiconductor 
673 Boronia Rd 

WANTIRNA VIC 3152 
Tel:(03) 9881 9944 

Fax:(03) 9887 1132 

CO,DT,DM 


Multicorp 
619 Elizabeth St 


REDFERN NSW 2016 

PO Box 1005 STRAWBERRY 
HILLS NSW 2012 

Tel:(02) 9698 5377 

Fax:(02) 9698 3857 
Email:herson@altus.speednet.co 
m.au 


co 


Musiclab 

288 Abbotsford Rd 

PO Box 379 ALBION QLD 4010 
Tel:(07) 3862 1°633 

Fax:(07) 3862 1578 
Email:100405.1370@compuserv 
e.com 

CO,ME,TE 


ae INE | 
NPA 

18-28 Gray Street 

KILKENNY SA 5009 

Tel:(08) 8268 2733 

Fax:(08) 8268 1455 
Email:lesh@ozemail.com.au 


co 


Namlea Interconnect 
Systems 

22 Cleg St 

ARTARMON NSW 2064 
Tel:(02) 9439 6966 
Fax:(02) 9439 6965 
CO,CM,DM 


National Instruments 

12 Maroondah Hwy 
RINGWOOD VIC 3134 

PO Box 466 RINGWOOD VIC 
3134 

Tel:(03) 9879 5166 

Fax:(03) 9879 6277 
Email:info.australia@natinst.com 
CM,ME,DM,TE 


National Semiconductor 
Australia 
16 Business Park Dr 


NOTTING HILL VIC 3168 
Tel:(03) 9558 9999 
Fax:(03) 9558 9998 
co 

a 
Neoproducts 


47 Overseas Drive 

NOBLE PARK VIC 3174 
Tel:(03) 9701 1511 

Fax:(03) 9701 1799 
Email:phealey@neoproducts.co 
m.au 


CAD,CM,CO,DM,AS,TR 


Nilsen Technologies 

150 Oxford St 

PO Box 930 COLLINGWOOD 
VIC 3066 

Tel:(03) 9419 9999 

Fax:(03) 9416 1312 


Email:100035,3544@compuserve. 
com 
TE 


Nordson Australia 
4/6 Boden Rd 

SEVEN HILLS NSW 2147 
Tel:(02) 9838 7144 
Fax:(02) 9838 7394 
ME,CM,DM 


Nova-Crest Australia 

12-14 Pentland Rd 

PO Box 96 SALISBURY SOUTH 
SA 5106 

Tel:(08) 8281 7977 

Fax:(08) 8281 8229 

MF 


Novocastrian Electronic 
Supplies 
40 Orlando Rd 


PO Box 46 

LAMBTON NSW 2299 

Tel:(049) 562 562 

Fax:(049) 529 337 
Email:pdenovo@ozemail.com.au 
CO,DT,ME,TE 


Nucleus Computer 
Services 

9b Morton Ave 
CARNEGIE VIC 3163 
Tel:(03) 9569 1388 
Fax:(03) 9569 1540 
CM,DT,TE,TR 


J 
OK Industries Australia 
Unit 1/16 Eddie Rd 
MINCHINBURY NSW 2770 
Tel:(02) 9832 8052 
Fax:(02) 9832 8045 
ME,CM 


Obiat 

129 Queen St 
BEACONSFIELD NSW 2015 
PO Box 37 BEACONSFIELD 
NSW 2014 

Tel:(02) 9698 4111 

Fax:(02) 9699 9170 
CO,TE,TR 


Omnitech Engineering 
Innovation House West First 
Ave Technology Pk 

THE LEVELS SA 5095 
Tel:(08) 8260 8274 

Fax:(08) 8260 8275 
CAD,ME,DM,AS 


Omnitronics 
15 Hector St 


OSBORNE PARK WA 6017 
Tel:(09) 445 2633 

Fax:(09) 445 1687 
Email:omninet@iinet.net.au 
CO,DM 


Omophonic Imports 

534 Bridge Road 

PO Box 298 RICHMOND VIC 
3121 

Tel:(03) 9429 9211 

Fax:(03) 9429 2060 

co 


Omron Electronics 
Omron House, 71 Epping Rd 
Locked Bag 18 NORTH RYDE 
NSW 2113 

Tel:(02) 9878 6377 

Fax:(02) 9878 6981 

CO,DT,TR 


Optical Systems Design 
Unite 7, 1 Vuko Place 


WARRIEWOOD NSW 2102 
PO Box 891 MONA VALE 


NSW 2103 
Tel:(02) 9913 8540 
Fax:(02) 9913 8735 
DM,AS 


Ositech 

217 Colchester Rd 

PO Box 315 KILSYTH VIC 3137 
Tel:(03) 9761 5599 

Fax:(03) 9761 5525 

CM 


Oz Electronics 
Manufacturing 

6/97 Jijaws St 

SUMNER PARK QLD 4074 
Tel:(07) 3279 3212 

Fax:(07) 3279 3210 
DM,AS,TR 


P C Assemblies 
5/13 Dympna St 
DEE WHY NSW 2099 
Tel:(02) 9971 2088 
Fax:(02) 9971 0913 
AS,TR 


P. Thomas Electronics 

30 Groves Avenue 
MCGRATHS HILL NSW 2156 
Tel:(045) 877 735 

Fax:(045) 877 745 
Email:thomas@pte.com.au 
CAD,DM 


P.C.B. Design Technology 
12 Kialoa Crt 


TAYLORS LAKES VIC 3038 
PO Box 46 TULLAMARINE 
VIC 3043 

Tel:(0411) 196 441 
Email:szerdal@c031.aone.net.au 
CAD 


Palmtech Pradis 

4/28 Tenby St 

PO Box 769 MT GRAVATT 
QLD 4122 

Tel:(07) 3849 3400 

Fax:(07) 3849 3447 

CM,ME 


Panasonic 


THE ONE THAT | WANT 


Panasonic 

1 Garigal Rd 

BELROSE NSW 2085 

PO Box 505 FRENCHS FOREST 
NSW 2086 

Tel:(02) 9986 7400 

Fax:(02) 9986 7575 

CM,CO 


Panduit (Aust 
30-36 Kitchen Ri 


DANDENONG VIC 3175 
Private Mail Bag 1400 
DANDENONG SOUTH VIC 
3164 

Tel:(1800) 658 280 

Fax:(1800) 637 889 
CO,ME,CM,DM 


Panel Print 
34 Taylors Rd 


CROYDON VIC 3136 
Tel:(03) 9725 0444 
Fax:(03) 9723 7744 
DM 


Pascom Technologies 
5 Cochrane St 


PO Box 401 MITCHAM VIC 
3132 
Tel:(03) 9874 2233 


Fax:(03) 9874 4561 
CO,DM 


Passive Electronics 
58 Geddes St 


PO Box 298 MULGRAVE 
NORTH VIC 3170 
Tel:(03) 9561 6288 
Fax:(03) 9561 6200 
CO,CM,AS 


The PCB Company 

19 Eyre St 

WEST MEADOWS VIC 3049 
Tel:(03) 9302 2621 

Fax:(03) 9309 5984 
Email:eddyz@wizard.teksuppo 
rt.net.au 

CAD,DT,MF,TR 


Peninsula Circuits 

20 Klauer St 

PO Box 384 SEAFORD VIC 
3198 

Tel:(03) 9786 9600 

Fax:(03) 9786 5177 
Email:pcbfast@c031.aone.net.au 
MF,TR 


Pennywise Peripherals 
518 Camberwell Road 


PO Box 398 CAMBERWELL 
VIC 3124 

Tel:(03) 9809 2877 

Fax:(03) 9889 5361 

CAD,DM 


Permark Industries 
Ste 16/9 Wright Rd 


PO Box 292 DRUMMOYNE 
NSW 2047 

Tel:(02) 9911 6656 

Fax:(02) 9819 6517 
CO,DM,MF 


Philips Calibration 
Services 

2 Greenhills Avenue 
MOOREBANK NSW 2170 

PO Box 269 LIVERPOOL NSW 
2170 

Tel:(02) 9600 5665 

Fax:(02) 9600 5670 

TE 


Philips Components 
34 Waterloo Rd 


PO Box 373 NORTH RYDE 
NSW 2113 

Tel:(02) 9805 4455 

Fax:(02) 9805 4466 
CO,DT,DM,MF 


Philips Test & 
Measurement 
34 Waterloo Rd 


PO Box 119 NORTH RYDE 
NSW 2113 

Tel:(02) 9888 0416 

Fax:(02) 9888 0440 
CM,ME,AS,TE,TR 


Phoenix Components 
4/29 Mitchell Road 

PO Box 1005 BROOKVALE 
NSW 2100 

Tel:(02) 9905 5866 

Fax:(02) 9905 5851 

CO,ME 


Phoenix Contact 
130-140 Parraweena Rd 


PO Box 2351 TAREN POINT 
NSW 2229 

Tel:(02) 9525 2766 

Fax:(02) 9525 5302 

co 


Pic Power & Interference 
Consultants 
29 Redbourne Avenue 


AUSTRALIAN ELECTRONICS ENGINEERING AS = PCB assembly, CAD = computer aided PCB design, CM = computer system & miscellaneous products, CO = 
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components, DM = design & manufacturing services, DT = design tools, ME = manufacturing equipment, MF = PCB 


manufacturing capabilities, TE = test & measurement equipment, TR = testing/repair services and equipment rental. 


| COMPANY LISTINGS 


PO Box 9 MT ELIZA VIC 3930 
Tel:(03) 9787 2026 

Fax:(03) 9787 6957 
CO,ME,TR,TE 


Pirelli Cables Australia 
135 Airds Rd 

MINTO NSW 2566 

PO Box 491 CAMPBELLTOWN 
NSW 2560 

Tel:(02) 9603 0888 

Fax:(02) 9603 9694 

(ee) 


Plasteel SA 
4 Manfull St 


PO Box 470 MELROSE PARK 
SA 5039 

Tel:(08) 8276 3366 

Fax:(08) 8276 3534 

CM,DM 


Plastral 

11B Lachlan St 
WATERLOO NSW 2017 
Tel:(02) 9698 4866 
Fax:(02) 9699 8100 

ME 


Plessey Ducon 
2 Birmingham Ave 


PO Box 2 VILLAWOOD NSW 
2163 

Tel:(02) 9914 3700 

Fax:(02) 9914 3736 

ae) 


Plexus Technologies 
19 Glenfarne St 


BEXLEY NSW 2207 
Tel:(02) 9554 3287 
Fax:(02) 9150 9565 
‘Email:plexus@zip.com.au 
'DM,CAD 


Pluritec 

‘PO Box 417 
HURSTBRIDGE VIC 3099 
Tel:(03) 9719 7392 
Fax:(03) 9719 7305 
/DT,ME,DM 


‘Polar Electronic Industries 
2 Commercial Rd 


HIGHETT VIC 3190 
Tel:(03) 9555 2500 
Fax:(03) 9555 1515 
‘CO,DM 


‘Power & Interference 
|Consultants 

29 Redbourne Ave 

MT ELIZA VIC 3930 
Tel:(03) 9787 2026 

Fax:(03) 9787 6957 


Power Conversions 

Unit 2/6 London Dr 

PO Box 274 BAYSWATER VIC 
3153 

Tel:(03) 9761 1252 

Fax:(03) 9761 1911 

‘CO 


Power House 
Technologies 
Unit 46, 756-758 Burwood 


Highway 

_FERNTREE GULLY VIC 3156 
Tel:(03) 9752 3793 

_Fax:(03) 9758 0035 
CO,DM 


Powerbox 
4 Beaumont Rd 


MOUNTKURING-GAI NSW 
2080 

Tel:(02) 457 2244 

Fax:(02) 457 2255 


Powertech 
Unit 1/23 Bennet Ave 


AS = PCB assembly, CAD = computer aided PCB design, CM = computer system & miscellaneous products, CO = 
components, DM = design & manufacturing services, DT = design tools, ME = manufacturing equipment, MF = PCB 


MELROSE PARK SA 5039 
Tel:(08) 374 3677 
Fax:(08) 374 3688 


Powertel 

Level 2/35-37 Railway Parade 
PO Box 215 ENGADINE NSW 
2233 

Tel:(02) 9548 1255 

Fax:(02) 9548 1768 
Email:stafrace@powertel.com.au 
CM,DT,DM,TE 


Precision Circuits 
2-6 Glendale St 


PO Box 214 NUNAWADING 
VIC 3131 

Tel:(03) 9877 3222 

Fax:(03) 9877 5079 

CAD,ME 


Precision Dower 
12 The Corso 


NORMAN PARK QLD 4170 
Tel:(07) 3395 7433 
Fax:(07) 3395 6450 


Premier Batteries 
9/15 Childs Rd 


CHIPPING NORTON NSW 
2170 

PO Box 149 MOOREBANK 
NSW 2170 

Tel:(02) 9755 1845 

Fax:(02) 9755 1354 

co 


Printed Circuit 
Jecireleay 

19 Raymond Rd 
WALLISTON WA 6076 


Tel:(09) 291 9244 
Fax:(09) 291 9044 


Priority Electronics 
189 Bay Rd 


PO Box 82 SANDRINGHAM 
VIC 3191 

Tel:(03) 9521 0266 

Fax:(03) 9521 0356 
Email:priority@ozemail.com.au 
CM,CO,DT,DM,TE 


Procon Technology 
PO Box 655 


MT WAVERLEY VIC 3149 
Tel:(03) 9807 5660 

Fax:(03) 9807 8220 
CM,DM 


Protel Technology 
Technopark 


DOWSINGS POINT TAS 7010 
GPO Box 204 HOBART TAS 
7001 

Tel:(003) 6273 0100 

Fax:(003) 6273 0944 

DT 


EZ eee 
Quality Assurance 
Services 

1 The Crescent 

HOMEBUSH NSW 2140 
Locked Bag 2032 
STRATHFIELD NSW 2135 
Tel:(1800) 242 661 

Fax:(02) 9746 4860 

DM 


Quick Turn Circuits 
48 Wentworth St 


CLYDE NSW 2142 
Tel:(02) 9637 0722 

Fax:(02) 9682 7698 
CAD,DM,MF,TR 


R & D Carbuhn 
3 Viscount Way 


FOREST HILL VIC 3131 


Tel:(03) 9803 3595 
co 


R & D Electronics 
4 Plane Tree Ave 


DINGLEY VIC 3172 

Tel:(03) 9558 0444 

Fax:(03) 9558 0955 
Email:r&delect@iaccess.com.au 
CO,DT 


R F Industries 
2/3 Lenton Place 


PO Box 4762 NORTH ROCKS 
NSW 2151 

Tel:(02) 9630 0655 

Fax:(02) 9630 0844 

CO,DM,TE 


RAE Industrial Electronics 
62 Moore St 


AUSTINMER NSW 2515 

PO Box 76 THIRROUL NSW 
2515 

Tel:(1800) 800 366 

Fax:(1800) 64 1933 
Email:raeoz@raeoz.com.au 
CO,CM 


RFI Industries 

54 Holloway Dr 

PO Box 254 
BAYSWATER VIC 3153 
Tel:(03) 9762 6733 
Fax:(03) 9762 8501 


RS Components 
3 Walters Dr 


OSBORNE PARK WA 6017 

PO Box 502 SUBIACO WA 6008 
Tel:(09) 244 3666 

Fax:(09) 244 3667 
CM,CO,ME,TE 


RVB Products 
23 De Havilland Rd 


BRAESIDE VIC 3195 

PO Box 532 MORDIALLOC 
VIC 3195 

Tel:(03) 9580 0688 

Fax:(03) 9580 0688 

co 


Racal Australia 
3 Powells Rd 


Locked Bag 100 BROOKVALE 
NSW 2100 

Tel:(02) 9936 7000 

Fax:(02) 9936 7036 

CM,ME,TE 


RADIOMETER ras 
COPENHAGEN Bsa 


Radiometer Pacific 
19 Walkers Rd 


PO Box 47 NUNAWADING 
VIC 3131 

Tel:(03) 9894 8722 

Fax:(03) 9894 8362 

TE 


Rakon Australia 
6A The Mall 
WANTIRNA VIC 3152 
Tel:(03) 9720 5277 
Fax:(03) 9720 4436 

(ee) 


Randev Holdings 
16 Valley View Ri 


FRENCHS FOREST NSW 2086 
Tel:(02) 9451 1540 

Fax:(02) 9451 6841 

DT 


Rapid-Tech 

7 Tresise Avenue 

WANTIRNA SOUTH VIC 3152 
PO Box 4243 KNOX CITY 
CENTRE VIC 3152 


Tel:(03) 9800 2735 

Fax:(03) 9800 3014 
Email:rapid.tech@pobox.com 
TR,DM,TE 


Real Time Designs 
Unit 13A Woodbury Estate 300 


Victoria Rd 

PO Box 437 RYDALMERE 
NSW 2116 

Tel:(02) 9638 7633 

Fax:(02) 9684 2495 
CAD,DM,MF 


Redflex Touchscreens 
31-49 Eastern Rd 


SOUTH MELBOURNE VIC 
3205 

Tel:(03) 9696 1888 

Fax:(03) 9696 1411 
Email:bruce@redflex.com.au 


Reptechnic 

3/36 Bydown St 

NEUTRAL BAY NSW 2089 
PO Box 417 NORTH SYDNEY 
NSW 2059 

Tel:(03) 9953 9844 

Fax:(03) 9953 9683 
Email:sales@reptechnic.com.au 
CO,DM,DM 


Ricon 

1/32 Lilian Fowler Place 
MARRICKVILLE NSW 2204 
Tel:(02) 9519 4877 

Fax:(02) 9519 4696 
Email:ricon@hutch.com.au 
CO,CM,DM 


Rittal 

130-140 Parraweena Rd 

PO Box 2351 TAREN POINT 
NSW 2229 

Tel:(02) 9525 2766 

Fax:(02) 9525 5302 

CM,CO 


Rockwell Australia 

3 Thomas Holt Dr 

PO Box 165 NORTH RYDE 
NSW 2113 

Tel:(02) 9805 5555 

Fax:(02) 9805 5599 


Rohde & Schwarz 
(Australia) 
63 Parramatta Rd 


SILVERWATER NSW 2141 
PO Box 6105 SILVERWATER 
NSW 2128 

Tel:(02) 9748 0155 

Fax:(02) 9748 1836 

TE,TR 


Rojone 

61 Aero Rd 

INGLEBURN NSW 2565 

PO Box 1 CASULA NSW 2170 
Tel:(02) 9829 1555 

Fax:(02) 9605 8812 
Email:rojone@ozemail.com.au 
CO,ME,CM,DM,TE 


Sagem Australasia 
2/44-48 O’Dea Avenue 


WATERLOO NSW 2017 
Tel:(02) 9315 3500 

Fax:(02) 9315 3555 
Email:sagem@ozemail.com.au 
AS,TR 


Satcam 
Unit 13A, Woodbury Estate, 300 


Victoria Rd 

PO Box 437 RYDALMERE 
NSW 2116 

Tel:(02) 9684 1877 

Fax:(02) 9684 2495 
CO,DT,ME 


Scientific Devices 
Australia 

118 Atkinson St 

SOUTH OAKLEIGH VIC 3166 
PO Box 163 MDC OAKLEIGH 
VIC 3166 

Tel:(03) 9569 1366 

Fax:(03) 9563 4728 
Email:hamishclark@c031.aone.n 
et.au 

CM,CO,TE,TR 


Selectronic Australia 
25 Holloway Drive 


BAYSWATER VIC 3153 
Tel:(03) 9762 4822 
Fax:(03) 9762 9646 
CO,DM 


Semaphore Logic 
Australia 
9 Tourello Rd 


MT ELIZA VIC 3930 

Tel:(03) 9787 0226 

Fax:(03) 9787 0229 
Email:sema4@ozemail.com.au 
TE 


Sematek 

5/4 Amayla Cres 

PO Box 2665 CARRUM 
DOWNS VIC 3201 

Tel:(03) 9773 5055 

Fax:(03) 9773 5088 
Email:sematek@ozemail.com.au 
CAD,DM,AS,TR 


Semikron 
2-14 Miles St 


MULGRAVE VIC 3170 

PO Box 182 SPRINGVALE VIC 
3171 

Tel:(03) 9561 3044 

Fax:(03) 9561 8769 

co 


Sensit 
45 Vannam Drive 


ASHWOOD VIC 3147 

PO Box 111 HOMESGLEN VIC 
3148 

Tel:(03) 9807 7711 

Fax:(03) 9807 2798 
Email:bmc@victoria.schnet.edu. 
au 

CM,CO 


Siemens Ltd 
544 Church St 


RICHMOND VIC 3121 
Tel:(03) 9420 7111 
Fax:(03) 9420 7275 
CO,CM 


Signal Processing 
Associates 
Unit 3 97 Lewis Rd 


WANTIRNA VIC 3152 
Tel:(03) 9800 2000 

Fax:(03) 9800 2111 
Email:enquiries@spa.com.au 
DT,DM 


Signalling Technology 
107 Seaford Rd 

PO Box 304 SEAFORD VIC 
3198 

Tel:(03) 9786 0077 

Fax:(03) 9786 0063 
Email:sigtec@ozemail.com.au 
DM,AS,TR 


Simco (Div of ITW 
Finishing Systems) 
23 Ashford Ave 
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COMPANY LISTINGS 


PO Box 85 MELPERRA NSW 
2214 

Tel:(02) 9772 3000 

Fax:(02) 9774 1223 

CM,TE 


Skandia Electronics 

183 Burwood Road 

PO Box 488 HAWTHORN VIC 
3122 

Tel:(03) 9819 2466 

Fax:(03) 9819 4281 
CM,CO,ME,TE 


Solder Static 
Unit 14/262 Miller Rd 


PO Box 272 VILLAWOOD 
NSW 2163 

Tel:(02) 9725 6211 

Fax:(02) 9725 7639 
ME,CM 


JS 


The Quality Connection 


Solterco (t/a JST) 
23 Moncriet Rd 


PO Box 254 NUNAWADING 
VIC 3131 

Tel:(03) 9877 6444 

Fax:(03) 9877 6395 
Email:solterco.ozemail.com.au 
CO,ME 


Southern Graphtec 
Systems 

2 Wetherill St South 
SILVERWATER NSW 2141 
PO Box 69 LIDCOMBE NSW. 
2141 

Tel:(02) 9748 4888 

Fax:(02) 9748 4882 
Email:sgssyd@ozemail.com.au 
CM 


Specialised Conductives 
5-7 O’Briens Lne 


TEMPLESTOWE VIC 3106 
Tel:(03) 9846 1490 

Fax:(03) 9846 5542 

CO 


St Lucia Electronics 
24-26 Campbell St 


BOWEN HILLS QLD 4000 
Tel:(07) 3252 7466 
Fax:(07) 3252 2862 


Step Electronics 

9/42-50 Stud Rd 

PO Box 355 BAYSWATER VIC 
3153 

Tel:(03) 9720 7959 

Fax:(03) 9720 5629 
Email:stepoz@melbourne.dialix 
.OZ.au 

CAD,CO,DT,DM,TE 


StockCap 
51 Wellington St 


RIVERSTONE NSW 2765 
Tel:(02) 9627 3211 
Fax:(02) 9627 5156 

CM 


Statronics 
5/26 Leighton Pl 


HORNSBY NSW 2077 
Tel:(02) 477 5011 
Fax:(02) 476 6914 


Suba Engineering 
6/150 Canterbury Rd 


PO Box 495 BANKSTOWN 
NSW 2200 

Tel:(02) 9790 0900 

Fax:(02) 9708 3040 
DT,ME,CM 


Summerville Enterprises 
Corner South Road & Grand 


Junction Road 

WINGFIELD SA 5013 

Tel:(08) 8262 4188 

Fax:(08) 8262 7477 
Email:sakkara@ozemail.com.au 
co 


Supplytronics 

6/19 Viewtech PI 
ROWVILLE VIC 3178 

PO Box 19 KNOXFIELD VIC 
3180 

Tel:(03) 9764 5011 

Fax:(03) 9764 5056 

CO,DT 


Support Components 
Ist Floor 95 Loughnan Road 


PO Box 249 RINGWOOD VIC 
3134 

Tel:(03) 9870 3882 

Fax:(03) 9870 4821 
Email:supportc@source.com.au 
(ee) 


Swann Electronics Group 
10 Hartnett Cls 


PO Box 559 MULGRAVE VIC 
3170 

Tel:(03) 9560 7555 

Fax:(03) 9560 0373 

CO 


Swe-Check 

34 George St 
SANDRINGHAM VIC 3191 
PO Box 218 CHELTENHAM 
VIC 3192 

Tel:(03) 9521 6133 

Fax:(03) 9521 6177 

co 


Systems Design Services 
(2A 


35-37 Stirling St 

THEBARTON SA 5031 

Tel:(08) 8234 0744 

Fax:(08) 8234 0335 
Email:sdsdom@ozemail.com.au 
CAD,CM,DM,AS,TE,TR 


T&M Instruments 
17 Whinham St 


FITZROY SA 5082 
Tel:(08) 269 1561 
Fax:(08) 344 4105 


TIC Distributors 
3/98 Old Pittwater Rd 
BROOKVALE NSW 2100 
Tel:(02) 9938 1566 
Fax:(02) 9938 1467 


Tarapath 
403 Victoria Street 


BRUNSWICK VIC 3056 
Tel:(03) 9380 8454 
Fax:(03) 9380 8766 
CO,ME,CM 


Tech-Fast T&M 

Ste 1-Lvl 1/1394-96 Pacific 
Highway 

PO Box 244 TURRAMURRA 
NSW 2074 

Tel:(02) 9440 0188 

Fax:(02) 9440 0164 
Email:timw@2zeta.org.au 
CM,DM,TE 


Tech-Rentals 

12 Maroondah Highway 

PO Box 621 RINGWOOD VIC 
3134 

Tel:(03) 9879 2266 

Fax:(03) 9879 4310 

TR 


Techmetal Industries 
1-11 Sydenham Rd 


MARRICKVILLE NSW 2204 
Tel:(02) 9519 5711 

Fax:(02) 9519 2147 

CM,DM 


Technical Components 
12 Circuit Dr 


HENDON SA 5014 

PO Box 2220 PORT ADELAIDE 
SA 5015 

Tel:(08) 8268 5400 

Fax:(08) 8268 2503 
CAD,DM,AS,TR 


Technical Imports 
Australia 
Unit 28/7 Salisbury Rd 


PO Box 1120 CASTLE HILL 
NSW 2154 

Tel:(02) 9894 6377 

Fax:(02) 9894 6102 
Email:100352.2315@compuserv 
e.com 

DT 


Technological Circuit 
Indust! 

2-4 Macbeth St 
BRAESIDE VIC 3195 
Tel:(03) 9587 3922 
Fax:(03) 9587 3464 

MF 


Technology Affair 
20 Currajong Rd 
DUNCRAIG WA 6023 
Tel:(09) 246 4810 
Fax:(09) 246 4809 


Teknis Electronics 

75A Angas St 

ADELAIDE SA 5000 

Tel:(08) 8223 5411 

Fax:(08) 8223 5499 
Email:teknis@adii.aone.net.au 
CAD,DM,AS,MF 


Teknor Microsystems 
2/35 Hartington St 


KEW VIC 3101 
Tel:(03) 9853 9927 
Fax:(03) 9853 9927 


Tekserve 
33 Thirteenth Ave 


WOODVILLE NORTH SA 5012 
Tel:(08) 345 4986 
Fax:(08) 347 0179 


Tektronix Australia 
80 Waterloo Rd 

NORTH RYDE NSW 2113 
Tel:(02) 9888 0100 

Fax:(02) 9888 0125 
CM,ME,TE,TR 


Tenrod Electronics 
Unit 5 20-30 Stubbs St 
SILVERWATER NSW 2128 
Tel:(02) 9748 0655 

Fax:(02) 9748 0258 
Email:sales@tenrod.com.au 
CO,MF 


Test & Measurement 
Systems (TMS) 

2 Delville St 
MOOROOLBARK VIC 3138 
Tel:(03) 9727 4477 

Fax:(03) 9226 6518 

TE 


Thomson Electronics 
Unit 4/144 (PO Box 182) 
SOUTH BRISBANE QLD 4101 
Tel:(07) 3844 6944 

Fax:(07) 3844 6485 


Tokyo Components 
(Aue 


25-27 Grose St 


PO Box 2195 NORTH 
PARRAMATTA NSW 2151 
Tel:(02) 9890 2711 

Fax:(02) 9890 2098 

co 


Toman PCB’s Guyacale 
tla Toman PCB’s) 

2/30 Hayward Rd 
FERNTREE GULLY VIC 3156 
Tel:(03) 9725 2970 

Fax:(03) 9753 6398 


Toshiba Electronics - TE 
Australia 
Unit 33 Cnr Queens & 


Bloomfield St 

PO Box 757 CLEVELAND QLD 
4163 

Tel:(07) 3286 2966 

Fax:(07) 3286 5411 

CO 


Trabstek Systems 
19 Nelson Street 
STEPNEY SA 5069 
Tel:(08) 362 6288 
Fax:(03) 362 9319 


Transcap 

9 Chard Rd 
BROOKVALE NSW 2100 
Tel:(02) 9938 4366 
Fax:(02) 9939 7434 


Transcat 
Unit 2, 653 Mountain Highway 


PO Box 1101 BAYSWATER VIC 
3153 

Tel:(03) 9738 0283 

Fax:(03) 9738 0287 
Email:transaus@hard.net.au 

TE 


Trio Communications 
2000 


2/46 Peninsula Boulevarde 
SEAFORD VIC 3198 
Tel:(03) 9776 8299 

Fax:(03) 9776 8141 

DM 


Tronic Bits 
Ist Flr 479 Warrigal Rd 


MOORABBIN VIC 3189 

PO Box 371 MENTONE VIC 
3194 

Tel:(03) 9555 6777 

Fax:(03) 9553 0852 
Email:tronicbits.com.au 

co 


eae © Sea 
Unitronix 

1A First Ave 

EASTWOOD NSW 2122 

PO Box 59 EASTWOOD NSW 
2122 

Tel:(02) 9858 5733 

Fax:(02) 9858 5780 
Email:unitsyd@unitronix.com.au 


Ureform 
5 Rutherford Rd 


SEAFORD VIC 3198 
Tel:(03) 9775 1035 
Fax:(03) 9776 8187 
CM 


Utilux 
14 Commercial Rd 


PO Box 68 KINGSGROVE NSW 
2208 

Tel:(02) 9150 0155 

Fax:(02) 9502 1753 
CM,CO,ME,DM 


vy, 


VGL Impex 
Fact 5/1 Attenborough St 


DANDENONG VIC 3175 


Tel:(03) 9793 4666 
Fax:(03) 9706 7010 
co 


VME Systems 
26 Harker St 


BURWOOD VIC 3127 
Tel:(03) 9888 8211 
Fax:(03) 9888 8271 
Email:info@vme.com.au 
CM 


Vaisala 

3 Guest St 
HAWTHORN VIC 3122 
Tel:(03) 9818 4200 
Fax:(03) 9818 4522 

TE 


Veltek Australia 
9-10 Bastow Place 


PO Box 623 Mulgrave VIC 3170 
Tel: (03) 9574 9300 

Fax: (03) 9574 9773 

CO, DT, DM 


Vema International 
7/11 Havelock Rd 
BAYSWATER VIC 3153 
Tel:(03) 9729 8222 
Fax:(03) 9729 7971 
ME,TE 


Venetech 

Seereys Road 

PO Box 724 BACCHUS 
MARSH VIC 3340 
Tel:(053) 67 5430 
Fax:(053) 67 5494 
CAD,DM,AS,MF 


Vicom Australia 

4 Meaden St 

PO Box 366 SOUTH 
MELBOURNE VIC 3205 
Tel:(03) 9690 9399 
Fax:(03) 9699 3239 
CO,ME,TR,TE 


Vipac Engineers & 
Scientists 

275 Normanby Rd 

Private Bag 16 PORT 
MELBOURNE VIC 3207 
Tel:(03) 9647 9700 

Fax:(03) 9646 4370 
Email:100405.2617@compuserv 
e.com 
CAD,CM,CO,DT,DM,TE,TR 


Virtual Logic 

Level 1/651 Princes Hwy 
BLAKEHURST NSW 2221 
Tel:(02) 9546 8283 

Fax:(02) 9548 8020 
Email:vlogic@zeta.org.au 
CAD,DM,TR 


Vishay Components 
Australia 
12 Harrow Rd 


PO Box 94 AUBURN NSW 2144 
Tel:(02) 9646 1888 

Fax:(02) 9646 2188 

co 


Vision Abell 
Second Ave, Technology Park 


THE LEVELS SA 5095 
Tel:(08) 8300 4400 
Fax:(08) 8349 7420 
Email:stevel@vsl.com.au 
CAD,CM,DM 


Vitec Assembly 

7 Watts Pl Technology Park 
BENTLEY WA 6102 
Tel:(09) 470 4122 

Fax:(09) 470 4409 
CAD,DM,AS 


AUSTRALIAN ELECTRONICS ENGINEERING AS = PCB assembly, CAD = computer aided PCB design, CM = computer system & miscellaneous products, CO = 
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components, DM = design & manufacturing services, DT = design tools, ME = manufacturing equipment, MF = PCB 


manufacturing capabilities, TE = test & measurement equipment, TR = testing/repair services and equipment rental. 


broad product portfolio of both through-hole 


well as in a global network of production facilities. When you need passives, think of 
the only broad line dedicated passives company: Vishay Electronic Components with 
components from Dale®, Roederstein, Sprague®, Vishay Resistive Systems and Vitramon® 


Developing an 
Efficient Way to 
Sense Current Flow 


Dale® Low Value Power 
Metal Strip® Resistors 


Project teams seeking improved 
battery life and DC-DC control 
circuit performance are focusing 
on Dale® Power Metal Strip® 
technology. Available in a versatile family of 
current sensing resistors, Power Metal Strip 
enhances the performance advantages of a 
wirewound resistor (superior accuracy and 
precision) — and translates them into a high 
performance chip package. 


WEIL 


DALE. 
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Although they represent a new 
surface mount technology, 
Power Metal Strip 
resistors have 
been proven in 
sensing applications 
for more than a decade. 

They were introduced in axial lead form by Dale 
in 1983 and have steadily evolved as the most 
efficient 
way to 
achieve 
low values 
(typical 
00522) for 
current 
sensing. 
Surface 
mount 
styles 
available include WSL-1206 (.25W), WSL-2010 
(SW), WSL-2512 (1W) and WSR-2 (2W). Axial 
lead styles include LVR-1 (1W), LVR-3 (3W) 

and LVR-5 (5W). 


For data sheets call Vishay’s FlashFax™ Service 
at 0011-800-487-9437. Request Document #1000. 
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j ishay Electronic Components. Passives are our business. 
Our only business. This focus allows us to channel resources into the development 
of new components and technologies. Our commitment to passives is manifest in a 


and surface mount configurations, as 


INFO IN A FLASH 


To access Vishay 
on the Internet: ~~ 
hitp://www.vishay.com 


For Literature, Call Vishay$. 
FlashFax” Service at 
0011-800-487-9437, — 
Request Document #1000. 


Power Metal Strip® Products from Dale® 


“PowerRating. _—s- Resistance Range Construction 
WSL-1206 .25 watt .00592-200m22 SMD, Coated 
WSL-2010 5 watt .0052-500m2. SMD, Coated 
WSL-2512 1 watt .005Q-500m2 SMD, Coated 
LVR-1 1 watt 01Q-100mQ Axial, Molded 
WSR-2 2 watt 0052-12 SMD, Molded 
LVR-3 3 watt -00592-200m2 Axial, Molded 
LVR-5 5 watt .0052-300m2Q Axial, Molded 


Power Metal Strip® technology offers engineers 
benefits that aren’t possible with other technologies: 
low resistance value, low resistance temperature 
coefficient (RTC), tight resistance tolerance, low 
thermal EMF and fast response time. 


Low Resistance Value —A low value resistor 
allows designers to establish a very tight sensing 
window and minimize energy loss. Power Metal Strip 
technology eliminates the need for multiple resistors 
in parallel to meet the desired resistance value. 


One .025Q resistor = Four .1Q resistors in parallel 


Low RTC—A low RTC minimizes the resistance 
change caused by self-heating and high temperature 


®eeo oe eoe eee88688 GH 8H GH HH HHHH HEH HSE SM GB @ 


The Strengths of Power Metal Strip’ Technology 


RTC Effects on 
Switching Voltage 


Switching Voltage @ 400mA 


~~ 


Thick Film: Typ. + 700PPM/°C RTC 
Power Metal Strip": Typ.  30PPM/°C RTC 


To 


Sense Voltage Stabilization Time (Average) 
(1 Seconds) 


tal Response Time 
vs. 


Switching Current 


Comparing .50 ohm + 1% Chip Resistors 


environments. Power Metal Strip technology provides 
designers with greater accuracy in specifying sense 
voltage levels at elevated temperatures. 


Tight Resistance Tolerance —A tight tolerance 
(+ 1%) provides the designer with a narrow resistance 
window and aids in specifying the sensing voltage. 
A wide tolerance reduces circuit’s response time and 
contributes to excessive energy loss. 


Low Thermal EMF—A 


Tyee EMF 
low thermal EMF is required WSL < 1uV/°C 
when the circuit is in an inactive WSR < 1pV/°C 


mode. The thermal effects 
caused by the connection of dissimilar metals must be 
minimized to provide component accuracy. 


Fast Response — Power Metal Strip technology resistors stabilize their sensing volt- 
age more than 2.5 times faster than comparable thick film chip resistors. The result is 
improved voltage sense accuracy and enhanced battery life. 
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VISHAY ELECTRONIC COMPONENTS, ASIA: DALE® DRALORIC, ROEDERSTEIN, SFERNICE, SPRAGUE®, VISHAY RESISTIVE SYSTEMS, VITRAMON® 


ENTER 9051 ON CARD 


COMPANY LISTINGS 7 


v,V, 


W&B Instruments 
115 Leicester St 


CARLTON VIC 3053 
Tel:(03) 9347 0866 
Fax:(03) 9347 0204 


W.L. Gore & Associates 
Australia 

14/98 Old Pittwater Rd 

PO Box 707 BROOKVALE 

NSW 2100 

Tel:(02) 9938 5755 

Fax:(02) 9905 4850 

CO,DM 


Wandel & Goltermann 
42 Clarendon St 


SOUTH MELBOURNE VIC 
3205 

PO Box 419 WORLD TRADE 
CENTRE VIC 3005 

Tel:(03) 9690 6700 

Fax:(03) 9690 6750 
Email:wg-mel@wago.de 

TE 


Wangaratta 
Manufacturing Services 
IBM 


hanley St 


WANGARATTA VIC 3677 
PO Box 461 WANGARATTA 
VIC 3677 

Tel:(03) 5720 2483 

Fax:(03) 5720 2412 
Email:sgulbin@vnet.ibm.com 
AS,TR 


Warren & Brown & Staff 
108 Mitchell St 


MAIDSTONE VIC 3012 

PO Box 235 FOOTSCRAY VIC 
3011 

Tel:(03) 9318 5844 

Fax:(03) 9318 6091 
Email:warb@ozemail.com.au 
ME,CM 


Wavecom Instruments 
45 Charles St 

NORWOOD SA 5067 

Tel:(08) 8331 8892 

Fax:(08) 8331 3648 
Email:wavecom@senet.com.au 
CM,CO,DT,TR,DM,TE 


Weidmuller (Klippon 
Products) 

6 Bromley Rd 

EMU PLAINS NSW 2750 
Tel:(047) 35 4211 


Fax:(047) 35 3749 


Westinghouse Industrial 
Products 
179-185 Normanby Rd 


Locked Bag 66 SOUTH 
MELBOURNE VIC 3205 
Tel:(03) 9676 8888 
Fax:(03) 9676 8702 


Email:thompson_john@wbssm. 


ccmail.compuserve.com 
CO,TE,TR 


Wiltronics Research 

5-7 Ripon St North 
BALLARAT VIC 3350 
Tel:(03) 5331 1947 

Fax:(03) 5331 3412 
Email:rwilson@baltel.com.au 
CAD,CO,CM,DM,AS,TE 


Woodroffe Precision 
Metal Products 

28 Hood St 

AIRPORT WEST VIC 3042 
PO Box 91 NIDDRIE VIC 3042 
Tel:(03) 9338 3722 

Fax:(03) 9330 3606 


Wormald Technology 
176 South Creek Rd 


DEE WHY NSW 2099 


Tel:(02) 9981 0611 

Fax:(02) 9971 1759 
Email:info@wormald.com.au 
CA,DM,AS,TR 


(eee 
Yokogawa 

Centrecourt D1 25-27 Paul St 
Nth 

Private Mail Bag 24 NORTH 
RYDE NSW 2113 

Tel:(02) 9805 0699 

Fax:(02) 9888 1844 
Email:measurement@yokogawa 
.com.au 

TE 


Zatek Australia 

9-10 Bastow Place 

PO Box 613 MULGRAVE VIC 
3170 

Tel:(03) 9574 9644 

Fax:(03) 9574 9661 
Email:zatek@idx.com.au 
CO,DT 


Zelcon Technic 
Tasmanian Technopark 
Dowsings Point 


GLENORCHY TAS 7010 
Tel:(002) 33 5520 
Fax:(002) 33 5582 


Zenology Sales 

Suite 7/Ist Flr 245 Springvale 
Rd 

PO Box 332 GLEN WAVERLEY 
VIC 3150 

Tel:(03) 9802 0599 

Fax:(03) 9803 4146 
Email:punch@ibm.nett 

EE 


Voltage Contolled Oscillators & PLL’s 


TRI COMPONENTS 


Offers 2 NEW product ranges! 


Rhombus 


ES Industries Inc. 


FREE Catalogues are available on request! 
Phone: (03) 9560 2112 Fax: (03) 9560 6354 E-mail: tricom @ivanhoe.starway.net.au 
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Data & Communication Transformers 


ENTER 9041 ON CARD 


The World’s Most Rugged Notebook! 
FieldWorks 5000 Series Field WorkStations 


The 5000 Series permits in-the-field customisation: 
four open Expansion Bays can house PCMCIA Slots, 
Hard Drives, Batteries, CD-ROMs, Floppy Drives, 
Power Supplies or Future Options. CPUs and Displays 
can also be upgraded when desired. 


The FW5000’s proprietary space-age construction 
surpasses commercial, industrial, and military 
standards by utilising a rubber encapsulated 
magnesium frame for high-strength, low weight, and 
high energy absorption-the ultimate in Rugged! 


Rugged — 100 g Operating Shock (Mil-Spec 810C) 
Expandable — Four Universal Bays + 

Two-slot ISA/PCI Expander 

Upgradeable — CPU/Display/Modules = No Obsolescence 
Customisable — Configurable by Customer 

Multiple CPU Options: 486DX4/Pentium® 


FieldWorks introduces the industry’s first Rugged Field 
Notebook computers specifically designed for professionals requiring high- 
powered mobile computing in a lightweight, drop-proof design. Utilising 
the rugged, expandable, upgradeable and customisable technologies of its 
big brother, the FW7000 Series, the new 5000 Series rugged notebook is 


designed to surpass military specifications while providing the user 
unprecedented expandability. With four universal expansion bays and an 
optional Expander Module, the FW5000 eliminates the need for bulky and 
fragile docking stations. The “Technology Module” design allows for quick 
and easy upgradeability for new processor and display technologies as you 
need them. If you accidentally drop it, the FW5000 can survive 100 g 
impacts without damage — while operating! For Field Sales, Field Service, 
Military Transportation, Utilities, Telemedicine, Instrumental/Data 
Acquisition, Law Enforcement, or other mission-critical applications where 
“it can’t break”, the FieldWorks 5000 Series is ready for action. 


=— 


100 and 133 MHz 


Optional Card Slots: Four Type Il’s or Two Type Ill’s 
and Two Type II’s 


Removable 4x CD-ROM Drive Option 

Sealed Mouse Pad Pointing Device 

Co-moulded Rubber Encapsulated/Magnesium Chassis 
Up to Two 45-watt Batteries (Six Hours) 

World-wide AC/DC Power. 

Removable Hard Drive Options 

16-bit Stereo Sound (w/Speakers) 

800 x 600 Display Option 


Electronics buying guide 


The following are lists of brand names of products in various categories followed by the companies 


that distribute them in Australia. Once you've found the distributor of the brand you're after, look 


up the contact details in the company listing at the front of the directory. 


ELECTRONIC COMPONENTS 

| 
09 AIRTRON ATMEC BRADY CENTURY YUASA 
- Millison Technology - Litton Precision Products - Fairmont Marketing - GEC Electronics - Power House Technologies 
3L ALCATEL AUMEL BRITISH ENCODER CERA-MITE CORP 
- Consulaust - Alcatel Components, - GEC Electronics - Control Logic QLD - Analog Electronic 
3M Aztronics AUSTIN BROOKTREE Components 
- 3M, AFC Group, ECE ALCOSWITCH - Reptechnic - Zatek CHAU-LIAN 
Logistics, Interconnections - Augat AUTOMATIC ELECTRIC BULGIN - Carinda 
APCS ALLEGRO - Westinghouse Industrial Prod - Braemac CHERRY 
- Amalgen Control Systems - Captron, Analog Electronic AVGAT BURR BROWN CORP - Adilam, Arlec 
AI-SERIES VPS Components - Interconnections - Kenelec CHIP EXPRESS 
- Pic Power & Interference ALLIANCE ALPHA BUSS - GEC Electronics 
ABC ELECTRONICS -R&D Electronics - Electronic Development Sales —_- Bussmann, E C E Logistics CHIPS & | 
- Carinda ALLIED CONNECTORS AVX BUSSMANN TECHNOLOGIES | 
ABK ELECTRONICS - VGL Impex - Veltek - Bussmann, Colourview, EC E - Zatek 
- Daktron ALLSUN AYDIN CORP Logistics, Semikron CITEC 
ACDC - Alpha Kilo Services - Advanced Systems BUTLER CORP TAIWAN _ -Supplytronics 
- Eltec ALPHA B.I. TECHNOLOGIES - Soltereo CLEMENT CLARKE 
ACP - Electronic Development Sales _—- Eltec C&K - Tronic Bits 
- Mayer Krieg & Co ALPHI SEMI BAC -C & K Electronics , Jesec - CLIFF 
ADC -R &D Electronics - Plessey Ducon Switches Plus Components, LE __- Cliff Electronics 
-AC&E ALTERA BCP Boughen & Co CLIFTON 
AG PETSCHE - Veltek - Kingfisher C-CUBE - Litton Precision Products Inc 
- Namlea Interconnect Systems AMALGEN BCP TECHNOLOGY - Zatek COMET 
AJC - Amalgen Control Systems - Fairmont Marketing c-MAC - Captron 
- AJ Distributors AMERICAN ZETTLER BEI MOTION SYSTEMS - Adilam COMOSS 
ALPS - Adilam - Litton Precision Products Inc c.D.M. - Mayer Krieg & Co 
- Jesec-Switches Plus AMPHENOL BI TECHNOLOGY - Horizon CONEC 
Components, Tenrod - Amphenol, Amtron, Benelec - Hartec CAB - Ricon | 
AMCC AMPHENOL RFX BABCOCK - Baeck & Co Hamburg CONNECTOR RUBBER 
- Integrated Circuit Distributors - Computer Network Eng - IRH CDIL - Circuits Plus 
AMD PLD AMPHENOL TUCHEL BAECK & CO - Fairmont Marketing CONNOR WINFIELD 
- Integrated Circuit Distributors - Edward Keller - Namlea Interconnect Systems CDM - Clarke & Severn 
AMP AMPHETRONIX BARAN - Adilam CONNREX 
- ECE Logistics, Hartec, - VGL Impex - ES Rubin CEEP-ICP - Summerville Enterprises 
Namlea Interconnect Systems AMPLICA BAUELIA - Jesec - Switches Plus CONRADTY 
ASC - Rojone - Mayer Krieg & Co Components - Adilam 
- Consulaust ANALOG DEVICES BAUSER CNR CONTINENTAL 
ASJ - DAC Electronics, Hartec, - ES Rubin - Adilam - Rojone 
- Consulaust Integrated Circuit Distributors BELFUSE CP CLARE COPAL 
ATC QUICKTERM 2 ANDERSON -R&D Electronics - IRH, Support Components - Mayer Krieg & Co 
- Anderson Network - Anderson Network BELDEN CRITEC CORCOM 
ABSOPULSE APEM - AC &E, Belden, Hartec - Global Lightning -R &D Electronics 
- Amtex - Consulaust BELLING LEE Technologies CORNELL DUBILIER 
ACTEL APFEL - RAE Industrial Electronics CSB - Crusader 
- Arlec - Ricon BENCHMARQ - Summerville Enterprises COSEL 
ACTEL APOSTAR - Reptechnic CABLERIES DE LENS SAGX 
- Reptechnic - Anton Piller BENTLEY HARRIS ~ Edward Keller COTO WABASH 
ADAPTIVE LOGIC ARCOTRONICS - Namlea Interconnect Systems CADDOCK - MPM Components 
-R &D Electronics - Crusader BESTA - AJ Distributors CREDENCE 
ADELS ARK ELECTRONICS - Honeywell CALEX TECHNOLOGIES 
- ES Rubin - ASH Electronics BETA ELECTRIC CO - Alpha Kilo Services = Clarke & Severn 
ADEMARK AROMAL - Multicorp cone CRITCHLEY 
- Solterco - RVB Products BEYSCHLAG - Electronic Development Sales - Alpha Kilo Services 
ADVANCE POWER ASAHI MASTSUSHI 5 Chusadér CAMDEN CRYDOM 
- AJ Distributors - Power House Technologies BINDER - MPM Components : ‘ 
ADVANTECH ASTEC : CRORE CANNON Reco TE er 
- Priority Electronics - Amalgen Control Systems, BIRD - Colourview - Pastron 
AEGIS Eltec - Clarke & Severn, Vicom eNEeror CRYSTAL SEMI. 
- Aegis, Electronic Assembly ASTER BOARDTEK - Veltek UBremac 
Qld, Fastron - Augat - Fairmont Marketing CELDUC CYCLON 
AERO-M ASTRALAX DYNAMICS BODET - RVB Products, Semikron - Haker Energy 
- Plessey Ducon - Adilam - MB & KJ Davidson SER InAe CYPRESS SEMI. 
AEROVOX ATECH BOPLA - Logic 4 praemac 
- Plessey Ducon - Carinda - DC Components CENTRONICS 

- ECE Logistics 
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Capactive, Resistive, Infra Red, 
Guided Acoustic Wave Technologies 
Stock and custom sizes 

RS232 serial interface controllers 
Chipsets for OEM applications 
Designs for flat panel LCD as well 
as spherical and cylindrical models 
for CRT applications 

Custom designs including features 
such as integral membrane 
switches and screen printing 


DENSITRON AUSTRALIA PTY LTD 

119 Willoughby Road, Crows Nest, Sydney NSW 2065 

Telephone: (02) 9906 7261, Fax: (02) 9901 3166 

LONDON e PARIS @ TOKYO e TAIPEI e SYDNEY e LOS ANGELES 


ENTER 9053 ON CARD 


ELECTRONIC COMPONENTS 


D.c. COMPONENTS 

- ASH Electronics 

DB 

- Tenrod 

DDK 

- Amtron 

DDM HOPT SCHULER 

- Adilam 

DINLINE 

- Global Lightning Tech 

DMT JAY-EL 

- Electronic Development Sales 
DALLAS 

- Veltek 

DATALOX 

-C & K Electronics 

DELTA 

- Adilam 

DELTRON 

- Musiclab 

DENSE PAL 

- AJ Distributors 
DENSITRON 

- Densitron 

DEWAR 

- Dewar 

DIALIGHT 

- Zatek 

DIGITAL 

- Augat 

DINKLE 

- Phoenix Components 
DIOTEC 

- Baeck & Co Hamburg, 
Consulaust 

DIPTRONICS 

- Adilam 

DOUGLAS RANDALL 
-C &K Electronics 

DRUCK 

-MB&KJ Davidson 
DUNCAN 

- Aztronics 

DURACELL 

- Summerville Enterprises 
DYNAMIC RESEARCH 

- Sensit 

EAO 

- IRH 

ECE 

- Supplytronics 

EDAC COMPONENTS 

- Namlea Interconnect Systems 
EDI 
- KC Electronics 
EDK 
- Tokyo Components 
EEV 
- GEC Electronics 

EM MICRO 

- Dice Technologies 

EMD 

- Adilam 

ERG 

- Alpha Kilo Services 

ETA 

- ACM Laboratory, ES Rubin 
ETC 

- Utilux 

ETRI 

- Consulaust 

EAGLE PICHER 

- Summerville Enterprises 
EAQUIP POOL 

- Electronic Assembly Qld 
ECHECON 

- Veltek 

EFFECTIVE 
INDUSTRIAL 

- Circuits Plus 


ELANTEC INC 

- Reptechnic 
ELASTOMERICS 

- Augat 

ELBA 

- Jesec - Switches Plus 
Components 

ELCUT 

- Swe-Check 

ELECTRO ADAPTORS 
- Rojone 
ELECTROCHEM 

- Summerville Enterprises 
ELECTROMAG NV 

- Analog Electronic 
Components 

ELECTRON DEVICES 
- Litton Precision Products Inc, 


Westinghouse Industrial 
ELIMINATOR PLUS 

- Pic Power & Interference 
Consultants 

ELITE SEMI 

- Multicorp 

ELYTONE 

- Tokyo Components 
EMMERICH-BUTTON 
- Power House Technologies 
ETAL 

- Zatek 

ETEK 

- Kingfisher 
ETERNACELL 

- Summerville Enterprises 
ETYMOTIC RESEARCH 
- Micromax 

EUPEC 

- Fastron 

EUPEN 

- Polar Electronic Industries 


EURO CONNECTIONS 


- Rojone 

EVEREADY 

- Summerville Enterprises 
EVERLIGHT 

- Alpha Kilo Services 
EXAR 

- Logic 4 

EXAR CORPORATION 
- Braemac 

EXCEL 


- Jesec - Switches Plus 
Components 

EXEL 

- Tronic Bits 

EXICON 

- Altronic Distributors 
EXIDE 

- M&H Power Systems 
FCT 

- Baeck & Co Hamburg, 
Interconnections 

FPD CO 

- Amtex 

FTAP 

- MPM Components 
FAGOR 

- Consulaust 

FASTRON INDUCTORS 
- Carinda 

FERRAZ 

- Swe-Check 

FIAR-RITE PRODUCTS 
- Specialised Conductives 
FIRADEC 

- Consulaust 

FISCHER 

- Tarapath 

FLANN MICROWAVE 
- Independent Distribution 
Network 
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FLOYD BELL 

-C & K Electronics 
FLUKE 

- GEC Electronics 

FOX ELECTRONICS INC 
- Clarke & Severn 
FOXCONN 

-AC&E 

FUJI 

- Jesec - Switches Plus 
Components 

FUJIKURA 

- Kingfisher 

FUJISOKU 

- IRH 

FUJITSU 

- Dice Technologies, Electronic 
Development Sales, IRH 
FUJITSU-TAKAMISAWA 
- IRH, MPM Components 
FURUKAWA 

- Power House Technologies 
GEC PLESSEY SEMI. 

- GEC Electronics 

GHZ TECHNOLOGY 
- Logic 4 

GPD 

- Kingfisher 

GTK 

- Supplytronics 
GALLARD TREWIN 

- Aztronics 

GEMS 

- Honeywell 

GEMTAK 

- Alfa-Tek 

GENERAL 
INSTRUMENT 

- Support Components, KC 
Electronics 

GENERAL MICROWAVE 
- Advanced Systems 
GENNUM CORP 

- Micromax 

GENTECH 

- Adilam 

GIANTLOCK TAIWAN 
- Solterco 

GLASSMAN 

- Alphatech 

GLENAIR 

- Amtron 

GOLDEN 

- Adilam 

GOLDOS INC 

- Multicorp 

GOOD SKY 

- Adilam 

GOTHAM 

- Musiclab 

GRASEBY 

- Kingfisher 

GRAYHILL 

- DAC Electronics 
GUNTHER 

- Adilam 

H.M.E. 

- Premier Batteries 

HC ELECTRONIC 

- Dewar 

HC POWER 

- Dewar 

HARMER & SIMMONS 
- M&H Power Systems 
HARTING 

- Adilam 

HARWIN PTE 

- Clarke & Severn 
HAWKER ENERGY 

- Haker Energy, Power House 
Technologies 


HELIAX CABLES 

- Andrew Australia 
HEYCO PRODUCTS INC 
-NPA 

HILPRESS 

- ES Rubin 

HIROSE 

- Jesec - Switches Plus 
Components 
HIRSCHMANN 

- Mayer Krieg & Co 
HITACHI 

- Hitachi, IRH, Tenrod 
HITACHI/HITANICA 
- Power House Technologies 
HONEYWELL 

- Honeywell 

HOPT SCHULER 

- Adilam 

HOSONIC 

- Adilam 

HOWDER 

- LE Boughen & Co 
HUBER & SUHNER 
- Huber & Suhner 
HUTSON INDUSTRIES 
- GEC Electronics, Phoenix 
HYBRIONIC 

- Tenrod 

HYUNDAI 

- Hartec, KC Electronics 
IBM MICRO 

- Braemac 

ICS 

- Zatek 

ICT INC 

- Reptechnic 

IERC 

- Swann Electronics Group 
IMO 

-C & K Electronics 

IMP 

- Veltek 

IMS 

- Amtron 

IQD 

- Alpha Kilo Services 
IRC 

- Ash Electronics 

IRH 

- IRH 

ISD 

-R &D Electronics 

ISSI 

- Tronic Bits, Zatek 

ITT CANNON 

- Alcatel Components 
ITT INTERMETAL 

- Crusader 

ITT POMONA 

- KC Electronics 

ITW 

- Adilam 

IMARK 

- Imark Communications 
INDUSTRIAL 
ELECTRONIC 
ENGINEERS 
-MB&KJ Davidson 
INNOVATIVE 
INDUSTRIAL 

- Multicorp, Phoenix 
Components 

INSUL FAB 

- Specialised Conductives 
INTEGRATED DEVICE 
TECHNOLOGY 

- GEC Electronics 
INTEL CORP 

- Hartec 


INTERCONNECTION 
- Litton Precision Products Inc 
INTERFACE 
CONNECTORS 

- Horizon 

INTERLINK 

- Daktron, Supplytronics 
INTERMARK JAPAN 
- Solterco 
INTERNATIONAL 
RECTIFIER 

- Hartec 

ISKRA VARISTOR 

- Fastron 

ISOCOM 

- Tronic Bits 

JED MICRO 

- JED Microprocessors 
JST 

- Solterco 

JBC 

- Clarke & Severn 

JBM 

- Clarke & Severn 

JDS FITEL 

- Vicom 

JFW INDUSTRIES 

- Benelec 

JAPAN SERVO 

- Tokyo Components 
JOHANSON 

- AJ Distributors, Captron 


JUNGPOON 

- Arlec 

K&L MICROWAVE 
- Tronic Bits, Vicom 
KDE 

- Veltek 

KEC 

- Dice Technologies 
KOA 

- Jesec - Switches Plus 
Components 
KALMUS 

- Benelec 

KANG CHIEH 

- Amtron 

KEKON 

- ASH Electronics 
KEMET 

- Crusader 

KENDIEL 

- Semikron 

KEPCO 

- Obiat 

KEYMAT 
TECHNOLOGY 

- Backplane Systems 
Technology 
KEYSTONE 

-NPA 

KILOVAC 

- Captron 

KING RUBBER 

- Circuits Plus 
KINGBRIGHT 

- Computronics, Tenrod 
KINGS 

- Hartec 

KINSUN CONNECTORS 
- Carinda 
KITAGAWA 

- Clarke & Severn, Solterco 
KNOWLES 

- Micromax 

KOMAX 

- Connect Electronics (Vic) 
KRONE 

- Hartec 

KUAN SHI 

- Bell-Mem 


Rojone Pty. Limited 


Manufacturers & Importers of Quality Components 
Email rojone @ ozemail . com. au 


Sydney - Tel 9829 1555 <> Fax 9605 8812 
Adel 8281 3300 <> Bris 3285 5777 <> Melb 9725 2172 <> Perth 249 6300 


Connectors & RF & Microwave Products 
Accessories Amplifers 
Radiall Coaxial Switches 
Euro Connections The Quality Connection Isolators & Circulators 


Kycon Rigid & Flex Waveguide 
Van Systems : DC Blocks 


Electro Adaptors (>) Amplica Couplers 


AB Connectors Detectors 


Spec trum Contro! Attenuators Fixed & Variable 
Positronics Y Wecon Terminations - 
Gisma Hybrids 


A Tech-Sym Company 


Tajimi Phase Shifters 


aa Filters 
TEEE ; EMI/RFI Filter & Equipment 
Miltary Circular . © 


ite Multiplexers 
Military D Sub Mixers 


menlo vo 
Radiation Monitors 
Cables MICROWAVE Power Matara 


Times Microwave 


Filotex 

Y Australian Product 
Habia OMNI IG (3) INC. Manufactued by Rojone 
Standard Wire & Cable Panta Mani bics 


Other Tr i M r >, < ee 


T Ant ——— 
jail sao rin SSS Filters & Multiplexers 
arsen Antennas Cellular Products 


haenenwe J GPS Antennas & Systems 
7 Amplifiers 

Continental Microwave Mobile Antenna 

& Tool Co Inc Hend Held Antennas 


Basestation Antennas 


AB Connectors 
Limited - UK 


LOCKHEED MARTIN 


1 TIMES LORAL 


MICROWAVE SYSTEMS Microwave-Narda 
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KUANG HUNG 
- Tenrod 
KYCON 

- Rojone 

L G SEMICON 
- KC Electronics 
LCC 

- Consulaust 
LPI 

- Global Lightning 
Technologies 

LSI LOGIC 

- Dice Technologies, Reptechnic 
LATTICE 

- Zatek 

LAWSON 

- Swe-Check 

LEDTECH 

- Adilam 

LEMOSA CONNECTORS 
- John Barry Group 
LIMITRON 

- Bussmann 

LINFINITY 

- A.J. Distributors, Dice 
LINK 

- Gordon Technologies 
LINK CONNECTORS 

- Benelec 

LINTEL 

-R&D Electronics 
LITEON 

- Adilam, Fairmont Marketing 
LITTELFUSE 

- Electro Specialties, Swe-Check 
LITTON 

- Litton Precision Products Inc 
LOCKHEED MARTIN 

- Rojone 

LOGIC DEVICES 

- Logic 4 

LORAL MICROWAVE 

- Rojone 

LORLIN 

-C &K Electronics 
LUCASLEDEX 

- Amtex 

LUCENT 

- Zatek 

LUCIFER 

- Honeywell 

LUMBERG 

- Fieldbus Specialists, Jesec - 
Switches Plus Components 
M SYSTEM 

- Bell-Mem 

MAA 

- Jesec - Switches Plus 
Components 

MCB 

- Consulaust 

MGG 

- ES Rubin 

MM CABLES 

- AC &E, Hartec 
MOD-TAP 

- Mod-Tap 

MORTEC 

- Global Lightning Tech 
MPE 

- Mayer Krieg & Co 

MPM 

- Honeywell 

MRV TECHNOLOGIES 
- Kingfisher 

MTE CORPORATION 

- Westinghouse Industrial 
Products 

MWT 

- Step Electronics 

MA-COM 


- Hartec 


MACRONIX 

- Adilam, Tronic Bits 
MADOX 

- Huber & Suhner 
MAGNETICS 

- Clarke & Severn 
MALORIC 

- Mayer Krieg & Co 
MARCON 

- Adilam, Tokyo Components 
MARK IV STATHAM 

- Obiat 

MARUNA CORP 

- Namlea Interconnect Systems 
MASTER INSTRUMENT 
-K & W Electronic Products 
MATSUO 

- Adilam 

MATSUSHITA 

- Panasonic, RVB Products 
MAXIM 

- Veltek 

MAXELL 

- Omophonic Imports 
MAXITROL 

- Honeywell 
MCDONNELL & MILLER 
- Honeywell 

MEAN WELL 

- Computronics 
MEC-CITEC UK 

- Daktron 

MEGATRON 

- Litton Precision Products Inc 
MEISEI 

- Jesec - Switches Plus 
Components 

MELCHER 

- Scientific Devices 
MENLO 

- Rojone 

METALINK 

- Reptechnic 

METHODE 

- Adilam, AFC Group 
MICA MICROWAVE 

- Step Electronics 

MICREL 

- GEC Electronics 

MICRO LINEAR 

- Integrated Circuit Distributors 
MICRO PLASITES 
-NPA 

MICRO QUALITY 

-R&D Electronics 
MICROCHIP 

- Hartec, Zatek 

MICRON 

- Reptechnic 
MICROPULSE 

- GPSat Systems 
MICROSEMI CORP 

- IRH 

MICROSWITCH 

- Honeywell 
MICROTOUCH 

- Microtouch 
MICROTRONIC A/S 

- Micromax 
MICROWAVE FILTER 
- Rojone 

MIDCOM 

- Tronic Bits 

MIDTEX 

- Captron 

MIDWEST MICROWAVE 
- Vicom 

MILLER FLUID POWER 
- Honeywell 

MILLER STEPHENSON 
- AJ Distributors 
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MILLIMETER WAVE 
TECHNOLOGY 

- Specialised Conductives 
MINERFA 

- Mayer Krieg & Co 

MINI CIRCUIT LABS 

- Clarke & Severn 

MINI REEL 

- KC Electronics 

MINI SINE INVERTERS 
- Power Conversions 
MITEC CANADA 

- Advanced Systems 
MITEL SEMI. 

- GEC Electronics 

MITEQ 

- Electronic Development Sales 
MITRON 

- Jesec - Switches Plus 
Components 

MITSIMU 

- Jesec - Switches Plus 
Components 
MITSUBISHI 

- Mitsubishi Electric, Power 
House Technologies, Tenrod, 
Adilam 

MIYROMA 

- Jesec - Switches Plus 
Components 

MODERNA TECHNICA 
- Solterco 

MODULAR 

- Tronic Bits 
MOEDERGYEIN 

- Mayer Krieg & Co 
MOLEX 

- Phoenix Components, Utilux 
MONITRAN 

- Vipac Engineers & Scientists 
MORS 

- Consulaust 

MOSPEC 

- Fairmont Marketing 
MOSPEC SEMI. 

-K&W Electronic Products 
MOTOROLA 

- Motorola Semiconductor, 
Veltek 

MURATA 

- IRH 

NAIS 

- GEC Electronics, RVB 
Products 

NDC 

- Connect Electronics (Vic) 
NEC 

- Arlec 

NST 

- Computronics 

NVR 

- Supplytronics 

NACESA 

- Electronic Development Sales 
NANO PULSE 

-R &D Electronics 
NAPTEX 

- Specialised Conductives 
NARDA 

- Rojone 

NATIONAL 

- RVB Products 
NATIONAL 
MATSUSHITA 

- LE Boughen & Co 
NATIONAL SEMI 

- Hartec, National 
Semiconductor 
NEWPORT 

- Alpha Kilo Services 
NEXTRONICS 

- Adilam 


NICLICON 

- Jesec - Switches Plus 
Components 

NIPPON CHEMI 

- Adilam 

NISSEI 

- Arlec 

NITAI 

- Fairmont Marketing 
NOBLE 

- Arlec 

NORITAKE 

- Tenrod 

NORTHSTAR 

- GPSat Systems 
NOVAFLEX 

- VGL Impex 
NOVAMET 

- Specialised Conductives 
NOVATEL 

- GPSat Systems 

ODU 

- Mayer Krieg & Co 

OEN CONNECTORS 
- VGL Impex 

OMRON 

- Omron 

OLDHAM 

- Haker Energy 

OLEX CABLES 

- AFC Group 

OMNIYIG 

- Rojone 

OMRON 

- Bell-Mem , Control Logic 
QLD 

OPTEK TECHNOLOGY 
- Logic 4 

OPTICAL CABLE CORP 
- AFC Group 
OPTIQUEST 

- Anton Piller 

OPTO POWER CORP 
- Lastek 

OPTREX 

- Amtex 

ORION 

-MB&KJ Davidson 
ORTEL CORPORATION 
- Tronic Bits 

OSMORE 

-C & K Electronics 
OUPIIN 

- Zatek 

P-SERIES UPS 

- Pic Power & Interference 
Consultants 

PCB PIEZOTRONICS 
-MB&KJ Davidson 
PDC 

- Adilam 

PLX 

- Zatek 

PMC SIERRA INC 

- Reptechnic 

PMEH 

- Mayer Krieg & Co 
POLY-SCIENTIFIC 

- Litton Precision Products Inc 
PACIFIC SCIENTIFIC 
- Honeywell 

PACK 

- Baeck & Co Hamburg 
PADS 

- GEC Electronics 
PANASONIC 

- GEC Electronics, Panasonic, 
Summerville Enterprises 
PAPST MOTOREN 

- Adilam 

PASCALL MICROWAVE 


- Rojone 


PASCOM 

- Tronic Bits 

PAYTON 

- RVB Products 

PERICORN 

- Reptechnic 

PERMONICS 

- Kingfisher 

PHILIPS COMPONENTS 
- Arlec, ECE Logistics, 


Aztronics, Passive Electronics, 


RAE Industrial, Philips 
PHOENIX 

- Clarke & Severn, IRH 
PHOENIX CONTACT 
- Bell-Mem, IRH, Phoenix 
Contact 

PHOTON 

- Augat 

PICKERING 

- Multicorp 

PIOTECH 

- ASH Electronics 
PIRELLI 

- Pirelli Cables 
PIXELVISION 

- Amtex 

PLANAR 

- Amtex 
PLANTRONICS 

- Siemens 

PLESSEY 

- Pic Power & Interference 
Consultants 
PORTALAC 

- Summerville Enterprises 
POSITRONIC 
INDUSTRIES 

- Namlea Interconnect Systems 
POWER 
CONVERTIBLES 

- Kenelec 

POWER GENERAL 

- Priority Electronics 
POWER MAX 

- Power Conversions 
POWERSEM 

- Fastron, Adilam 
POWERTEC 

- Eltec 

POWERTIP 

- ACM Laboratory, ES Rubin 
POWERTRENDS INC 
- Alpha Kilo Services 
PRECICONTACT 

- Logic 4 

PRECISION 

- Litton Precision Products 
PRESIDIO 

- Micromax 
PROSPERITY 

- Adilam 

PULS 

- Backplane Systems 
Technology 
PYLE-NATIONAL 

- Amphenol 

QMI 

- Step Electronics 
QUABBIN 

- Connect Electronics (Vic) 
QUALAMY 

- Veltek 

QUALITY SEMI. 

- Integrated Circuit Distributors 
QUALITY 
TECHNOLOGIES 

- KC Electronics 
QUARZKERAMIK 
-Hy-Q 


Jur 1996/97 Shortform Instrument and Test Tool Catalogue gives the features and 
pecs for a range of quality products from the USA, Europe and Asia. 

Inlike some ‘chain stores’ and other distributors, we provide competent technical and 
pplication advice, as well as after sales service and a minimum 1 year warranty. 
sontact us for your free copy of our Shortform and the name of your nearest supplier. 
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ELECTRONIC COMPONENTS 


QUEENSGATE 
INSTRUMENTS 
- Kingfisher 


QUICKLOGIC 


- Integrated Circuit Distributors 


R & D CARBUHN 
-R&DCarbuhn 
RADIALL 

- Amtron, Rojone 
RAFI 

- ACM Laboratory, ES Rubin 
RDI 

- Augat 

RIA 

- Baeck & Co Hamburg 
RIFA/EVOX 

- Hartec 

RSS 

- Tronic Bits 
RAICON 

- Interconnections 
RANTEC 

- Eltec 

RAPP KABEL 

- Edward Keller 
RAYCHEM 


- Namlea Interconnect Systems, 


Zatek 

RAYTHEON 

- Arlec 

RECTRON 

- Adilam 
REDPOINT 
THERMALLOY 

- Clarke & Severn 
RELECO 

- Rittal 
RELIABILITY 

- Tronic Bits 
RELIANCE GEAR 
- Litton Precision Products 
REMFO 

- Anderson Network 
RENDAR 

-AC&E 

RIACON 

- Phoenix Components 
RICHCO 

- Mayer Krieg & Co 
ROBINSON NUGENT 
- DGE Systems, GEC 
Electronics 
ROCKWELL 

- Tronic Bits 
ROGERS CORP 

- Clarke & Severn 
ROHM 

- Fairmont Marketing, Jesec - 
Switches Plus Components 
ROSE 

- DC Components 
SACI 

- Bell-Mem 

SCAN 3000 

- Honeywell 

SCI 

- Eltec 

SDS 

- RVB Products 

SEI 

- Ash Electronics 
SGS-THOMSON 

- Braemac, Veltek 
SPK ELECTRONICS CO 
- GEC Electronics 
SSAC INC 

- Multicorp 

SST 

- KC Electronics 

STI 

- Honeywell 

SAAB 

- Honeywell 


SAGE LABS 

- Advanced Systems 
SAKAE 

- Crusader 
SALECOM 

- Fairmont Marketing, 
Supplytronics, Tenrod 
SAMTEC 

- Hartec 

SAMWHA 

- Arlec 

SANKEN 

- Jesec - Switches Plus 
Components 

SANYO 

- Premier Batteries 
SATO PARTS (JAPAN) 
- ECE Logistics 
SCHAFFNER 

- Colourview, Westinghouse 
Industrial Products 
SCHRACK 

- RVB Products 
SCHWARZPUNKT 
- Baeck & Co Hamburg 
SCOTCH 

- 3M 

SECME 

- Jesec - Switches Plus 
Components 

SEIKO 

- Arlec 

SEMELAB 

- Consulaust 
SEMIKRON 

- Colourview, Semikron 
SEMITEC 

- Jesec - Switches Plus 
Components 
SEMITRON 

- ASH Electronics, Daktron, 
Supplytronics , Adilam 
SEMPRESS 

- Honeywell 

SEMTEX 

- Adilam 

SENSORY 

-R&D Electronics 
SENSYM 

- Hartec 

SEOJIN 

- Arlec 

SERPAC 

-C &K Electronics 
SERVOTECHNIK 

- Litton Precision Products 
SHARLIGHT 

- Manuco 

SHARP 

- Manuco 
SHINDENGEN 

- Tokyo Components 
SHINMEI 

- RVB Products 
SICSAF CO 

- Consulaust 
SIEGERT 

- Micromax 

SIEMENS 

- ACD, Ricon, Siemens 
SIFAM 

-C &K Electronics , Jesec - 
Switches Plus Components 
SIGNAL PROCESSING 
TECHNOLOGY 

- Reptechnic 
SIGNALEX 

-C &K Electronics 
SILICON SYSTEMS 
-R &D Electronics, Support 
Components 
SILICONIX 

- Support Components 
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SILITEK 

- Fairmont Marketing 
SIN-LUNG TAIWAN 
- Solterco 

SISTEM PNEUMATICA 
- Honeywell 

SKINNER VALVE 

- Honeywell 

SKYNET 

- Dewar 

SLOAN 

-C &K Electronics 
SMARTLINE 

- Honeywell 
SOCAPEX 

- Amphenol 

SONG CHUAN 

- Multicorp, RVB Products 
SONNENSCHEIN 

- M&H Power Systems, Adilam 
SPECTRA-STRIP 

- Amphenol 
SPECTRAN 

- Lastek 

SPECTROL 

- DC Components 
SPEER 

- Consulaust 

ST 

- Vicom 

STANDARD WIRE & 
CABLE 

- Rojone 

STANFORD TELECOM 
- Logic 4 

STANLEY 

- Arlec 

STAOER 

- Jesec - Switches Plus 
Components 
STARTECH 

- Logic 4 

STATRONIC 

- Aztronics, L E Boughen & Co 
STEMWICK 

- Mayer Krieg & Co 
STORM PRODUCTS 
- Advanced Systems 
SUCOFIT 

- Huber & Suhner 
SUCOFLEX 

- Huber & Suhner 
SUHNER 

- Huber & Suhner 
SUMIDA 

- Tokyo Components 
SUMIDA ELECTRIC 
- Alpha Kilo Services 
SUMMER RUBBER CORP 
-K & W Electronic Products 
SUN 

- Jesec - Switches Plus 
Components 

SUNON 

- Semikron 
SUPERCAPACITOR 
- Energy Storage Systems 
SUPERTEX 

- Arlec 

SWICHTEC 

- Haker Energy 

SYFER 

- Hartec 

TBA-ECP 

- Specialised Conductives 
TDC 3000 

- Honeywell 

TDK 

- GEC Electronics 

TKP 

- Adilam 

TRU CONNECTORS 
- Clarke & Severn 


TXC 

- Tokyo Components 
TZT 

- GEC Electronics 
TAITEK 

- Namlea Interconnect Systems 
TAIWAN SEMI. 

- Tokyo Components , Fastron 
TAIWAY 

- Colourview, Computronics, 
MPM Components 
TAIYO 

- Tenrod 
TAKAMISAWA 

- MPM Components 
TAKBRO 

- Solterco 

TARAPATH 

- Tarapath 

TECCOR 

- TRH 

TECHNIT 

- Rojone 

TECKNIT 

- Advanced Systems 
TECOM 

- Rojone 

TEKO 

- DC Components 
TELCOM 

-R&D Electronics, Support 
Components 
TELEDYNE 

- Support Components 
TELE QUARTZ 

- Captron 
TELEGAERTNER 
-AC&E 

TELTON 

- Dice Technologies 
TEMEX 

- Rojone 

TEMIC 

- Consulaust 

TEXAS MICRO 

- Augat 
THERMALLOY 

- Arlec 

THOMAS & BETTS 

- GEC Electronics, Zatek 
THOMSON 

- Consulaust, GEC Electronics 
TIANMA 
MICROELECTRONIC 
- Alpha Kilo Services 
TIMES FIBRE 

- Amphenol 

TIMES MICROWAVE 
- Rojone 

TIMONTA 

- Electronic Assembly Qld, 
Fastron 

TITANEX 

- Edward Keller 

TOKIN 

- Jesec - Switches Plus 
Components 

TOSHIBA 

- Consulaust, Fastron, Jesec - 
Switches Plus Components, 
Manuco 
TOTALPLANT 

- Honeywell 
TOYOCOM 

- Arlec 

TRACON 

- Specialised Conductives 
TRAK MICROWAVE 
- Rojone 

TRANSCEND 

- IRH 

TRANSTECH 

- Control Logic QLD 


TRANSWITCH 

- Hartec 

TRENT 

- Fastron 
TRILITHIC 

- Benelec, Rojone 
TRIQUINT 

-R&D Electronics 
TRON 

- Bussmann 
TRUMETER 

- Sensit 

TUCHEL 

- Amphenol 
TUNGSTONE 

- Haker Energy 
TURBO IC 

- Tronic Bits 
TURCK 

- Sensit 

TYCOR 

- Amalgen Control Systems 
UCC 

- Jesec - Switches Plus 
Components 

US MIKROCHIPS 
- Analog Electronic 
Components 

UTE MICROWAVE 
- Clarke & Severn 
UNIBLOCK 

- Anton Piller 
UNIFLUX 

- MPM Components 
UNITED CHEMI-CON 
- Analog Electronic 
Components 


UNITRODE 


- Priority, Support Components 


UNIVER 
- Honeywell 


UNIVERS CONDENSOR 


- ASH Electronics 
UNIVERSAL MICRO 
- Alpha Kilo Services 
VEAM 


- Litton Precision Products Inc 


VLSI TECHNOLOGY 
- GEC Electronics 


VALOR ELECTRONICS 


- Clarke & Severn 
VANGUARD 

- Specialised Conductives 
VARITRONIX 

- Manuco, RAE Industrial , 
Adilam 

VARTA (VHB) 

- Haker Energy 
VECTRON 

- AJ Distributors 
VELEC 

-MB &KJ Davidson 
VIKING 

- Alpha Kilo Services 


VITELEC ELECTRONICS | 


- Clarke & Severn 
VITESSE SEMI. 

- Logic 4 
VITROHM 

- Adilam 

VOGT AG 

- Tarapath 

WPI TERMIFLEX 
- Amtex 

WR 

- GPSat Systems 
WSI 

- Zatek 

WAGO 

- Alcatel Components 
WALTER SCHRICKEL 
- ES Rubin 


| 
| 
| 
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Tenrod Australia Pty Ltd 
UL Approval E123142 ACN 003 333 499 
Wide range and selection Unit 5, 20-30 Stubbs Street Silverwater NSW 2128 


: : NSW Tel: 02748 0655 Fax: 02 748 0258 
Fast Delivery, short lead times 


Good Reliable Quality QLD St.Lucia Electronics 
Tel: 07 252 7466 Fax: 07 252 2862 


ENTER 9057 ON CARD 
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WARTH 

- Clarke & Severn 
WECO 

- Adilam 

WATKINS JOHNSON 
co. 

- Advanced Systems 
WEKA 

- Honeywell 
WELLER 

- GEC Electronics 
WELLS GARDNER 
- Microtouch 


WELWYN 


- Ash Electronics 


ABECO 

- Australian Tool Agencies 
AIM SOLDERS 

- OK Industries 
AMPHENOL 

- Amphenol 
AMPROBE 

- Power & Interference 
Consultants 
AMTECH 

- Suba Engineering 
APE 

- Mektronics 

APS 

- Suba Engineering 
ASTRO TOOL 

- Rojone 

ASYMTEK 

- Meltec 

ASYS AUTOMATISIER- 
UNGSSYSTEME 

- Berger Testfacilities 
ATG TEST SYSTEMS 
- Berger Testfacilities 
AUTOSPLICE 

- Solder Static 
BEAU-TECH 

- Mektronics 

BESTA 

- Honeywell 

BGK 

- Pluritec 

BLAKELL 

- Solder Static 

BLISS 

- Hawker Richardson 
BLT 

- Pluritec 

BOPP & CO 

- Pluritec 

BTY 

- Vema 

CAB 

- Baeck & Co Hamburg 
CAMELOT 

- Hawker Richardson 
CENCORP 

- Vema 
CHECKSUM 

- Marconi Instruments 
CHEMTRONICS 

- Mektronics 
CIRCUIT LINE SPA 
- Pluritec 

CLIFF 

- Cliff Electronics 
COLOMBUS 

- Columbus Group 
COMPUTER BASED 
TRAINING 

- Solder Static 
CONCEPTRONICS 


- Electronic Development Sales 


WESTINGHOUSE 
- Colourview 

WIDE BAND 

- Rojone 

WIELAND BAMBERG 
- Edward Keller 
WIESON 

- Tokyo Components 
WILKERSON 

- Honeywell 
WILHELM 
WESTERMANN 

- Adilam 

WIMA 

- Adilam 


CONCORD 

- Hawker Richardson 
CONTROL 
AUTOMATION 

- Hawker Richardson 
COOPER TOOLS 
- Aztronics, KC Electronics, 
Novocastrian Electronic 
Supplies 
CYBEROPTICS 

- Vema 

DAEDAL 

- Laser Electronics 
DAGE 

- Backplane Systems 
Technology 

DATA I/O 

- Powertel 

DEK 

- Vema 

DEN-ON 

- Mektronics 

DFR SYSTEMS 

- Vicom 
DORNIVER 

- Pluritec 

EDSYN 

- Meltec 

EDWIN 

- Fineline 

EE DESIGNER 

- Fineline 

EFD 

- Electronic Development Sales 
EG&G 

- Laser Electronics 
ELECTROLUBE 

- HK Wentworth 
ERSA 

- Meltec 

ESCHER GRAD 

- Fabrication Australia 
ESP 

- Electronic Development Sales 
ESSEMTEC 

- Hawker Richardson 
EXFO ELECTRO- 
OPTICAL 

- Vicom 
FINISHING SERVICES 
- Pluritec 

FLUKE 

- Philips Test & Measurement 
FORMIT 

- Computronics 
FREUDENBERG 
NONWOVENS 

- Pluritec 

FUJI 

- Suba Engineering 
FUMASI 


- Australian Tool Agencies 
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WILLIAM HUGHES 
- Kingfisher 
WINBOND 


- Fairmont Marketing 
WINCHESTER 


- Litton Precision Products Inc 


WIVBOND 

- Priority Electronics 
XANTREX 

- Alphatech, Amtex 
XICOR 

-R&D Electronics 

YSC SWITCHES 

- Carinda 

YAGEO 

- ASH Electronics, Adilam 


GEMS 

- Honeywell 
GENRAD 

- Machinery Forum 
GERBER SYSTEMS 
- Marconi Instruments 
HAKKO 

- Novocastrian Electronic 
Supplies, Suba Engineering, 
Mektronics, HK Wentworth 
HEATH 

- Bell-Mem 

HELLER 

- Hawker Richardson 
HERAEUS 

- Suba Engineering 

HG KIPPAX & SONS 
- Pluritec 

HITACHI 

- Bell-Mem 
HONEYWELL 

- Honeywell 

HTI 

- Suba Engineering 
HUNTRON 

- Metromatics 
INNOVATIVE 

- Dewar Electronics 
INTERFACE 
TECHNOLOGY 

- Racal 

IRI INTERNATIONAL 
- Vema 

ISEL 

- Australian Padprinting 
Supplies 

ITECO 

- Meltec 

JBC INDUSTRIES 

- Clarke & Severn 

JDS FITEL 

- Vicom 

JST JAPAN 

- Solterco 

JUKI 

- Suba Engineering 
KAHN COMPANY 
- Pluritec 

KESER 

- Vema 

KINETIC SYSTEMS 
- Racal 

KLG 

- Machinery Forum 
KLINGELNBERG 

- Machinery Forum 
KONIG 

- Skandia Electronics 
LAUFFER 

- Machinery Forum 
LINDOS 

- Musiclab 


YAMAHA 


- Manuco 

YIYI 

- Dewar 

YUDEN 

- Tenrod 

Z-COM 

- AJ Distributors 
ZETATRONIC 
- Mayer Krieg & Co 
ZETEX 

- GEC Electronics 
ZETTLER 

- Adilam 

ZILOG 

- GEC Electronics, R & D 
Electronics 
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LINDSTROM 

- Mektronics Co. 
LLOYD DOYLE 

- Fabrication Australia 
LTX 

- Electronic Development Sales 
LUCIFER 

- Honeywell 

MADAG 

- Australian Padprinting 
Supplies 

MANZ 

- Machinery Forum 
MARCONI 

- Marconi Instruments 
MASCOT 

- Machinery Forum 
MAXITROL 

- Honeywell 
MCDONNELL & MILLER 
- Honeywell 
MEGATOOL 

- Pluritec 

METCAL 

- Mektronics 
MICROCARE 

- Solder Static 
MICRON 

- Aztronics 
MICROPRINT 

- Australian Padprinting 
Supplies 
MICROSWITCH 

- Honeywell 

MILLER FLUID POWER 
- Honeywell 

MITRON 

- EDA Solutions 
MOLEX 

- Utilux 

MORLOCK 

- Australian Padprinting 
Supplies 

MPI 

- Machinery Forum 
MPM 

- Hawker Richardson, 
Honeywell 

MTA 

- Suba Engineering 
MULTICORE 

- Aztronics 
MULTILINE 

- Machinery Forum 
MURAKI 

- Fabrication Australia 
MYDATA 

- Electronic Development Sales 
NEWPORT 

- Alpha Kilo Services 
NATIONAL 
INSTRUMENTS 


- National Instruments 


ZIPPERTUBING 

- Specialised Conductives 
ZIPPY 

- Tenrod 

ZORAN 

- R&D Electronics 


NUTEK 

- Hawker Richardson 

OK INDUSTRIES 

- Electronic Development Sales, 
OK Industries 

ONEIDA 

- Pluritec 
OPERATIONS 
TECHNOLOGY 

- Pluritec 

OZO 

- Hawker Richardson 

P SCALE 

- Computronics 

PACE 

- Solder Static 

PACIFIC SCIENTIFIC 
- Honeywell 
PANASONIC 

- Hawker Richardson 
PARKER GRAPHICS 

- Pluritec 

PEMATECH 

- Fabrication Australia 
PHILIPS 

- Philips Test & Measurement 
PHOENIX CONTACT 
- Bell-Mem 

PLATO 

- OK Industries 
PLURITEC ITALIA 

- Pluritec 

POLA & MASSA 

- Pluritec 

PRB LINE 

- Computronics 

PRISM 

- Musiclab 

QUAD 

- Meltec 

RACAL INSTRUMENTS 
- Racal 

RADOLL 

- Machinery Forum 
RAPID STAPLE GUNS 
- Australian Tool Agencies 
RESCO 

- Machinery Forum 
RESEARCH 

- Suba Engineering 

SAAB 

- Honeywell 

SCAN 3000 

- Honeywell 

SCOPE 

- Aztronics, Warren & Brown & 
Staff 

SEMPRESS 

- Honeywell 

SENO 

- Suba Engineering 
SIEMENS 


- Machinery Forum 
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The Quick Circuit System produces accurate, 
economical and quick prototypes from your existing 
CAD package’s Gerber & Excellon (or HPGL data. © 
With Quick Circuit, designs are protected by creating 


finished prototypes n your own work area... and 
projects get done on schedule and within budget! 


From your CAD files, the isolation software computes the 
isolation path outlining each electrical net on your circuit 
board. This isolation path becomes the mill path the Quick 
Circuit CNC table uses to mechanically engrave your 
circuit board. Copper can be selectively windowed with 
the mouse for partial or complete removal. 
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Can You Be Without the 2 Most 
Important T & M Catalogues in Australia? 


Tektronix Tek Tools & 

Tek Bench Catalogue 

* THS-700 TekScope 

* Power TekScope 

* TDS-200 LCD Screen 
Digital Scopes Series 


Emona Instruments & 
Teaching Equipment 
Catalogue 

* GW Instruments 

* Escort handhelds 

* Kikusui power supplies 


* TDS-300 DRT Scopes and loads 
* DMM-900 Series | * Seaward electrical 
Professional DMMs . safety testers 


* Tek Bench Power 
Supplies, DMMs, 


* Polar faults locators 
* Electronics Workbench 


Counters, Generators Circuit Simulator 
* Voltage, current & * Pico PC-based 
Tektronix differential probes EMONG instruments & adaptors 


Call or fax Emona now or e-mail: testinst @emona.com.au for your FREE copies! 


EMONG INSTRUMENTS PTY LTD 


e SYDNEY Ph: 9519-3933 Fax: 9550-1378 e BRISBANE = Ph: 3367-1744 Fax: 3367-1497 
e MELBOURNE Ph: 9889-0427 Fax: 9889-0715 © PERTH Ph: 361-4200 Fax: 361-4300 
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SIPEL SURF SYSTEMS TOSH VIRGINIA PANEL CORP WELLER 

- Australian Tool Agencies - Hawker Richardson - Australian Padprinting - Racal - Aztronics, KC Electronics, 
SISTEM PNEUMATICA SYSTEMS DIVISION Supplies VISION ENGINEERING Novocastrian Electronic 
- Honeywell - Pluritec TOTALPLANT - Hawker Richardson Supplies 

SKINNER VALVE T-TECH - Honeywell VISIONICS WESCORP 

- Honeywell - Satcam TRESTON - Fineline - Machinery Forum 
SMARTLINE TDC 3000 - Meltec VOMM WILKERSON 

- Honeywell - Honeywell UNICRAFT - Australian Tool Agencies - Honeywell 

SMT TECHCON - Aztronics VXI TECHNOLOGY XCELITE 

- Machinery Forum - OK Industries UNIVER - Racal - Aztronics, Novocastrian 
SOLTEC TECHSPRAY - Honeywell WEZ Electronic Supplies 

- Machinery Forum - OK Industries UNIVERSAL - Machinery Forum YAMAHA 
SPECTRASTRIP TELMEC SPA INSTRUMENTS WEKA - Hawker Richardson 

- Amphenol - Pluritec - Vema - Honeywell ZOBOLI 

STI TOPLINE V-TEK WELKE - Pluritec 

- Honeywell - Machinery Forum - Hawker Richardson - Pluritec 


ELECTRONICS DESIGN TOOLS 


ACCELERATED 
TECHNOLOGY 

- Electro Optics 
ACUGEN 

- Powertel 

AD 2500 

- R&D Electronics 
ADVANCED CAM 
TECHNOLOGIES 

- Satcam 
ADVANTECH 

- Priority Electronics 
ADVIN SYSTEMS 

- Kenelec 

AEC 

- Priority Electronics 
ALTERA 

- Veltek 

AMD PLD 

- Integrated Circuit Distributors 
AMERICAN RELIANCE 
- Computronics Ltd 
ANALOG DEVICES 
- Hartec Limited 
APPLIED 
MICROSYSTEMS 

- Metromatics 
ARTWORK 
CONVERSION 

- Step Electronics 
ASHLING SYSTEMS 
- Metromatics 

AYDIN 

- Advanced Systems 

BP MICROSYSTEMS 
- R&D Electronics, Charatech 
BSD TASKING 

- Alfa-Tek 
BYTECRAFT 

- Alfa-Tek, Avnet EMG 
CAB 

- Baeck & Co Hamburg 
CADINT 

- The PCB Company 
CAM350-II 

- Satcam 

CAR 

- Macro Dynamics 

CCT 

- Mentor Technologies 
CMX 

- Hi-Tech Software 
CUPL 

- Wavecom, Protel Technology 
CEIBO 

- Hi-Tech Software 
CHEQUERS 

- Charatech 
CHRONOLOGY 

- Charatech 


COMPACT SOFTWARE 
- Step Electronics 
COOPER & CHYAN 
- The PCB Company 
COSMIC SOFTWARE 
- Charatech 

CYPRESS SEMI. 

- Braemac 

DALANCO SPRY 

- Signal Processing Associates 
DATA I/O 

- Powertel 
DESIGNALIGN 

- Align Systems 
DIGITAL 

- In-Circuit Design 

ECAL 

- Wavecom 

ECAM.-II 

- Satcam 

EDI 

- Alfa-Tek 

ELAN 

- Alfa-Tek 

ELANIX 

- EDA Solutions 
ELECTRONIC 
WORKBENCH 

- Wavecom 
ELEKTRA-CAD 

- Desktop EDA 
EMBEDDED SYSTEMS 
- Alfa-Tek 

EMUTEC 

- Electro Optics 

EONIC SYSTEMS 

- Electro Optics 
EXEMPLAR LOGIC 

- Mentor Technologies, EDA 
Solutions 

FABMASTER 

- Marconi Instruments 
FLUKE 

- Novocastrian Electronic 
Supplies 

GREEN HILLS 

- Electro Optics 

HBI 

- Alfa-Tek 

HILO 

- Alfa-Tek 

HI WARE 

- Electro Optics, Charatech 
HI-TECH 

- Hi-Tech Software 
HYPERLYNX 

- EDA Solutions, Mentor 
Technologies, Protel 

ITT INTERACTIVE 
IMAGE TECHNOLOGIES 
- Emona 
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INTEL 

- Hartec 
INTERGRAPH 

- In-Circuit Design 
INTERMETRICS 

- Macro Dynamics 
INTUSOFT-ICAP 

- Protel Technology 
ISDATA 

- Charatech 
iSYSTEMS 

- Alfa-Tek 

K&H MANUFACTURING 
- Emona 

KCC 

- Step Electronics 

KEIL ELEKTRONIC 
- Electro Optics 

KENT 

- Advanced Systems 
KINSTEN 

- Computronics 
KONTRON 

- Wavecom, Emona 
LATTICE 

- Zatek 
LAUTERBACH 

- Electro Optics 
LAVENIR 

- Fabrication Australia 
LEAR ELECTRONICS 
- Computronics 
LOGICAL DEVICES 
- Wavecom, Emona 
LUCENT 

- Zatek 

MARUWA 

- Charatech 

MENTOR GRAPHICS 
- Mentor Technologies 
METALINK 

- Macro Dynamics 
MICROCHIP 

- Hartec, Zatek 
MICROSIM 

- Technical Imports 
MICROSOFT 

- In-Circuit Design 
MICROTEC 

- Macro Dynamics, Mentor 
Technologies 
MICROTEK 

- Macro Dynamics 
MIMATO 

- Charatech 

MITRON 

- Mentor Technologies 
MITSUBISHI 

- Mitsubishi Electric 


MODEL TECHNOLOGY 
- EDA Solutions, Mentor 
Technologies 
MOMENTUM DATA 
SYSTEMS 

- Signal Processing Associates 
MOTOROLA 

- Motorola Semiconductor, 
Veltek 

NISA/DISPLAY 

- Vipac Engineers & Scientists 
NATIONAL SEMI 

- Hartec 

NOHAU 

- Electro Optics 

NUMBER ONE SYSTEMS 
- Emona, Wavecom 
OMRON 

- Omron Electronics 
ORCAD 

- Mentor Technologies, EDA 
Solutions 

PC GERBER-II 

- Satcam 

PARADIGM 

- Macro Dynamics 
PARALLAX 

- Alfa-Tek 

PENTICA 

- Charatech 

PROCHIPS 

- Alfa-Tek 

PROTEL 

- Protel, Fine Mark Design 
PSEUDO CORP 

- JED Microprocessors 
QUICKLOGIC 

- Integrated Circuit Distributors 
RSI TRANSLATORS 

- Satcam 

ROUTER SOLUTIONS 
- Satcam 

SDS 

- Alfa-Tek 
SGS-THOMSON 

- Braemac, Veltek 

SSI 

- Alfa-Tek 

SYSWIN 

- Omron Electronics 
SCANCAD 

- Meltec 

SIGNAL PROCESSING 
ASSOCIATES 

- Signal Processing Associates 
SIGNUM SYSTEMS 

- Emona 

SOFTAID 

- Alfa-Tek 

SOFTOOLS 

- Electro Optics 


SONNET SOFTWARE 
- Step Electronics 
SPECTROLINE 

- Powertel 

SPECTRUM DIGITAL 
- Alfa-Tek 

STEP ENGINEERING 
- Macro Dynamics 
SUNSHINE 

- Macro Dynamics, Boston 
Technology, Baltec Systems, 
Nucleus Computer Services 
SYSTEM GENERAL 

- Macro Dynamics 
SYSTEMS & SOFTWARE 
- Macro Dynamics 
TANNER RESEARCH 
- Step Electronics 
TEKTRONIX 

- Novocastrian Electronic 
Supplies 

TELECOM TEST SETS 
- Hewlett Packard 
TOKYO DENSHI 

- Charatech 

TOPMAX 

- Electro Optics 
TRANSLOGIC 

- Mentor Technologies 
TRIBAL 
MICROSYSTEMS 

- Electro Optics 

UNICAM 

- Suba Engineering 
VALOR 

- Marconi Instruments 
VEAM (DANIELS) 

- Litton Precision Products 
VERIBEST 

- In-Circuit Design 

wsi 

- Zatek 

WHITE MOUNTAIN 
DSP 

- Electro Optics 
WINDRIVER SYSTEMS 
- Mayer Krieg & Co 

WISE 

- EDA Solutions 

XILINX 

- Mentor Technologies 
ZILOG 

- R&D Electronics 
ZUKEN REDAC 

- Randev Holdings 


A 
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Protel acquires CUPL™ Techno. 


teancut d = addtotel tpi? 


ths pr 
ipie 
vhos_up t = teanout 
vhos_up ckaux = clk (BALLS. IBALLO) 1F 
teaxh * |vhos_up 


teanB > vhos_up pe ie 


eiAdteces tice tizeuik 4 ag 
function edder_slice’X. Y. Cin, C4 
append Cout = Cin i xX i Tew] ball 
2 Gin ¥ 5 Te pm 
FX YS Team Aap strike 
adder_slice = Cin! (xs 
hit 


endptay 
inng_clk 
addtotal 


teamout 


echnology, 


osy | 


y | 


Introducing the fully-integrated PLD 
development environment for Windows™. 


Features include: 


The Integrated Programmable Logic Device Solution for Windows™ 


Device Albibutes 

te 3 
_creel_| 
tee _| 


{| i 

| 
| i} 
| | Fin Count a4 _Garee 
| | FuseCount 54096 | Help 
| | Term Count 720 | 

| SAR on eRe Renee 
GDP Clee 


(Left Side) D Input of D-type flip-flop 
T (Left Side) T input of toggle output flip-flop 
L (Left Side) D input of transparent latch 
Da (Right Side) Q output of D-type flip-flop 
LQ (Right Side) Q output of transparent input latch 
AP (Left Side) Asynchronous preset of flip-flop 


SUMMERE SECM Advanced PLD - Compile. 


CK (Left 


} | Pass 


| Warming : {001 cb] Please note: ‘no expression assigned 


nani ispae 


message is commonly given when all outputs in a bank have the same 
capability (reset, preset, and so on) and not all the variables have been 
assigned the same expression. 

Itis given to remind the user that all outputs will be affected. This waming 
may be suppressed by assigning the variable to ‘b'0 or 'b'l as appropriate. 


] 
| | The variable requires an output expression assignment. This waming 
i 
| 
| 
| 


(001 6cb] Please note: no expression assigned to: wait2.ap 
(001 6cb] Please note: no expression assigned to: wait2.ar 
time: 1 secs 
cupim 

time: 0 secs 
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AEC 

- Priority Electronics 

AEMC 

- Cliff Electronics (Aust), Obiat 


AEMC 

- Transcat 

AV POWER 

- Powertel 

AVO 

- Foster Test Equipment, 
Powertel, Rapid-Tech, 
Wavecom 

AW DYNAMOMETERS 
- Powertel 
ADVANTEST 

- Rohde & Schwarz 
AEGIS 

- Aegis 
ALCATEL-STR 

- Wandel & Goltermann 
ALGODUE 

- Emona 

AMERICAN RELIANCE 
- Computronics 
AMERITEC 

- Vicom 

AMPHENOL 

- Amphenol 

AMPROBE 

- Pic Power & Interference 
Consultants, Transcat 
AMREL 

- Meltec 

ANALOGIC B& K 

- Transcat 

ANALOGIC CORP 

- Kenelec 

APPA 

- Nilsen Technologies 
APPLIED 

- Scientific Devices 
ARBITER 

- Nilsen Technologies 
ARNITSU 

- Amalgen Control Systems 
ASAHI KEIKI CO 

- Emona 

AVPOWER UK 

- Obiat 

AXELEN 

- Emona 

BMI 

- Nilsen Technologies, Pic 
Power & Interference 
Consultants 

BWD 

- McVan 

BAKER INSTRUMENTS 
- Powertel 
BALLANTINE 

- Scientific Devices 
BEAMEX 

- AMS Technical Services 
BECKMEN 

- Aztronics 

BEHA 

- Nilsen Technologies, Transcat 
BEHLMAN 

- Nilsen Technologies 
BESTA 

- Honeywell 

BIDDLE 

- Foster Test Equipment, Rapid- 
Tech 

BIRD ELECTRONICS 
- Vicom 

BLACK STAR 

- Cliff Electronics (Aust), Obiat 


BOONTON 

- Scientific Devices 
BOULDER CREEK 

- Alfa-Tek 

BURSTER 

- ACM Laboratory 

CAB 

- Baeck & Co Hamburg 
CIE 

- Obiat 

CALIFORNIA 
INSTRUMENTS 

- Obiat 

CESVA 

- Emona 

CHAUVIN ARNOUX 
- Obiat 

CHROMA 

- Nucleus Computer Services 
CLOCK 

- Boston Technology 
COLINE 

- Nilsen Technologies 
COMBINOVA AB 

- Emona 

COMPOWER 

- Austest Laboratories 
CREDENCE 
TECHNOLOGIES INC 
- Clarke & Severn 
CRYSTAL 

- AMS Technical Services 
CUMING CORP 

- Advanced Systems 
CYBER 

- Boston Technology 
DATACOM 

-AC &E, Nilsen Technologies 
DATRON 

- Scientific Devices 
DATUM 

- Scientific Devices 
DELTA OHM 

- Cliff Electronics (Aust), Obiat 
DIGITECH INDUSTRIES 
- Marconi Instruments 
DIGITRON 

- Zenology Sales 

DYNA ART DESIGNS 
- Obiat 

DYNAMICS RESEARCH 
- Powertel 

ED 

- Master Instruments 
EG&G 

- Powertel 

EIP MICROWAVE 

- Marconi Instruments 
ELDITEST 

- Emona 

EMI 

- Nilsen Technologies 
ENI 

- Scientific Devices 

ESP 

- Wandel & Goltermann 
ELAN 

- Alfa-Tek 
ELCONTROL 

- Nilsen Technologies 
ELECTROMETRICS 

- Rojone 
ELEKTRONIKA 

- Wandel & Goltermann 
ELGAR/SORENSEN 

- Scientific Devices 
EMTEK 


- Wavecom 
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ENTRAN 

- Scientific Devices 
ESCORT 

- Emona, Wavecom 
EUROSMC 

- Nilsen Technologies 
EVERETT CHARLES 

- Fabrication Australia 
EXFO 

- Vicom 

F W BELL 

- Transcat 

FINEST INSTRUMENTS 
- Emona 

FLANN MICROWAVE 

- Independent Distribution 
Network 

FLIGHT ELECTRONICS 
- Emona 

FLUKE 

- Aztronics, Cliff Electronics, 
Colourview, KC Electronics, 
Obiat, Philips Test & 
Measurement, Rapid-Tech, 
Transcat 

FOSTER 

- Foster Test Equipment 
FURUKAWA ELECTRIC 
- Vicom 

GW INSTRUMENTS 

- Emona 

GAMMA SCIENTIFIC 

- Laser Electronics 

GAMRY INSTRUMENTS 
- Westinghouse Industrial 
Products 

GEMS 

- Honeywell 

GENERAL RESISTANCE 
- Transcat 

GIESE 

- Fabrication Australia 
GIGATRONICS 

- Scientific Devices 
GLOBAL 

- Transcat 

GOLDSTAR 

- Nilsen Technologies, Transcat 
GOOD WILL 

- Wavecom 

GOULD 

- Kenelec 

GRAHNERT 
PRACITRONICS 

- Wandel & Goltermann 
GRUNDIG 

- Rohde & Schwarz 

HCK 

- Colourview Electronics 
HAEFELY 

- Test & Measurments Systems 
HAGENUK KMT 

- Powertel 

HAMEG INSTRUMENTS 


- Kenelec 


- Electronic Assembly Qld 
HILO 
- Alfa-Tek 

HIOKI 

- Nilsen Technologies 
HIRSCHMANN 

- Mayer Krieg & Co 
HITACHI 

- Bell-Mem 


HONEYWELL 

- Honeywell 

HUNG CHUNG 

- Amalgen Control Systems 
HUNTRON 

- Metromatics, Transcat 
IFR SYSTEMS 

- Vicom 

ITT POMONA 

- KC Electronics 

INGUN PRUFMITTEL 
- Berger Testfacilities 
IOTECH 

- Scientific Devices 

ISKRA 

- Wavecom 

JAQUET 

- Amalgen Control Systems 
JRI 

- Emona 

K&H MANUFACTURING 
- Emona 

KALMUS 

- Scientific Devices 
KEIHEN DENSOKKI 

- Powertel 

KEITHLEY 

- Nilsen Technologies, 
Powertel, Scientific Devices 
KENWOOD 

- Nilsen Technologies, Transcat 
KEPIO 

- Cliff Electronics (Aust) 
KIKUSUI 

- Emona, Wavecom 
KINGFISHER 

- AFC Group, Kingfisher 
KONIG 

- Skandia Electronics 
KYORITSU 

- Bell-Mem 

KYOWA 

- Nilsen Technologies 

LAB CORP VIBRATION 
- Measurement Technology 
LLOYD DOYLE 

- Fabrication Australia 
LARSON-DAVIS 

- Vipac Engineers & Scientists 
LECROY 

- Scientific Devices 
LINDOS 

- Musiclab 

LOCKHEED MARTIN 
- Rojone 

LOGICAL DEVICES 

- Emona 

LORAL MICROWAVE 
- Rojone 

LUCIFER 

- Honeywell 

LUTRON 

- Emona, Master Instruments 
MPM 

- Honeywell 

MARCONI 

- Marconi Instruments 
MARTEL 

- Transcat, Zenology Sales 
MASTER INSTRUMENTS 
- Master Instruments 
MATHAWAY 

- Tech-Fast T & M 
MAURY 

- Scientific Devices 
MAXITROL 

- Honeywell 
MCDONNELL & MILLER 


- Honeywell 


MEGGER 

- Foster Test Equipment, Rapid- 
Tech 

MELCHER 

- Scientific Devices 
METER 
INTERNATIONAL 

- Computronics 
METRIX 

- Nilsen Technologies 
MICROSWITCH 

- Honeywell 
MICROTEST 

- Computer Systems Services 
MIDTRONICS 

- M&H Power Systems 
MILLER FLUID POWER 
- Honeywell 

MOD- TAP 

- Mod-Tap 

MODULAR 
ELECTRONIC 

- AME System 
MOLECTRON 

- Laser Electronics 
MONITRAN 

- Vipac Engineers & Scientists 
MONROE 

- Zenology Sales 
MULTI-AMP 

- Foster Test Equipment 
MULTIHN 

- Control Logic QLD 
NICOLET 

- Emona 

NARDA 

- Rojone 

NATIONAL 

- Scientific Devices 
NATIONAL 
INSTRUMENTS 

- National Instruments 
NICOLET 

- Wavecom 

NILSEN 

- Nilsen Technologies 
NOYES 

- Anderson Network 

OEI 

- Wavecom 

ODETICS TELECOM 
- Marconi Instruments 
OMICRON 

- Nilsen Technologies 
ONO SOKKI 

- Vipac Engineers & Scientists 
OSTBY BARTON 

- Fabrication Australia 
OVERLAND DATA 

- Nilsen Technologies 
PTS 

- Scientific Devices 
PACIFIC SCIENTIFIC 
- Honeywell 

PANTEC 

- Cliff Electronics (Aust), Obiat 
PARALLAX 

- Alfa-Tek 

PASSONI & VILLA 

- Powertel 

PENTEK 

- Scientific Devices 
PHEONIX 
TECHNOLOGIES 

- Powertel 

PHILIPS 

- AFC Group , Philips 
PHIPPS & BIRD 


- Transcat 


COMPUTER DYNAMICS - 8088, 286, 386, 486, 586 Pentium Single Board Computers. Colour and 
Monochrome EL/LCD Flat Panel Displays, Touch Screens. 


ADTRON —PCMCIA Adaptors and Drives. PCMCIA-ATA Flash and Hard Drive Cards. 
PCMCIA Flash and SRAM Memory Cards. 


GESPAC e MPL — G64 BUS Eurocard Boards and Systems. Compact PCI Boards. 


THEMIS — VME Boards and Systems. 68K and SPARC CPUs. Wide Range of 
Interface Boards. 


AAEON TECHNOLOGY ~ - 80386, 486, 586 Pentium Single Board Computers and I/O Cards on PC 
BUS and PC/104 Format. Flat Panel Display Systems. 


SANDISK — PC-ATA and True IDE Flash ROM Drives. 


MILLER STEPHENSON -~_ — Freon TA/TF, Coatings, Cleaning and Release Agents in Spray Cans and 
Bulk Containers. 


COMPONENTS — Precision Oscillators, Chip Capacitors, Resistors and Inductors, Delay 
Lines, High Density SRAM Memory, Power Control ICs, Microwave 
Components and Assemblies. 


POWER SUPPLIES — Wide Range of Switch Mode and DC/DC Converters. 
DATA BOOKS CD-ROM -IC Master and Electronic Engineering Master. 
SOURCING SERVICE — Full Worldwide Component and Equipment Sourcing Service. 


A.J. DISTRIBUTORS PTY. LTD. 


ELECTRONIC COMPONENTS AND SYSTEMS 


Adelaide _ Tel: (08) 8269 1244 Sydney Tel: (02) 9736 1564 
Fax: (08) 8269 6743 Fax: (02) 9743 2589 
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Email: ajdsales@ozemail.com.au WWW: http://www.ozemail.com.au/" ajdsales 


ENTER 9061 ON CARD 


ALL-O7A universal Tarapath 


programmer and tester HARDWARE FOR THE ELECTRONICS INDUSTRY 


| SOLDERING FRAMES e ALUMINIUM BUILDING SYSTEMS 
SMD STORAGE SYSTEMS e EYELETS @ HEX SPACERS 
| TAB TERMINALS 


16 Bit EPROM 


Fast, professional device programmer with broad device support. 
Gang packs available for many popular MPUs, PLDs. Trade in 
your old machine now and solve your programming problems. 


ALA es TEA 


Unit 7/42-50 Stud Road, Bayswater VIC 3153 
TEL: 03-9720-5344 FAX: 03-9720-5268 
New Zealand Office Tel: 09-415-9499 Fax: 09-415-9003 
The Development Equipment Specialists 


ENTER 9062 ON CARD TARAPATH PTY LTD 
403 VICTORIA STREET, BRUNSWICK, VICTORIA 3056 
TELEPHONE: (03) 9380 8454 FAX: (03) 9380 8766 


ENTER 9063 ON CARD 


TEST AND MEASUREMENT EQUIPMENT 


PHOTODYNE 

- AFC Group 

PHOTON KINETICS 
- Nilsen Technologies 
PICO TECHNOLOGY 
- Emona 

POLAR 

- Wavecom 

POLAR INSTRUMENTS 
- Emona 
POWERSENSE 

- Westinghouse Industrial 
Products 
PRAGMATIC 

- Marconi Instruments 
PREMA 

- Wavecom 

PREMA GMBH 

- Emona 

PRISM 

- Musiclab 

PROBOT 

- Fabrication Australia 
PROCHIPS 

- Alfa-Tek Australia 
PROMAX 

- Wavecom, Emona 
PROTEK 

- Aztronics 

PROTEQ 

- Metromatics 

QMAX 

- Emona, Wavecom 
QUADTECH 

- Nilsen Technologies, Transcat 
RACAL INSTRUMENTS 
- Racal 

RADCOM 

- Nilsen Technologies 
RADIOMETER 
ANALYTICA 


- Radiometer Pacific 


3-COM 

- Hartec 

AAALPTECH 

- Nucleus Computer Services 
AAEON 

- Sensit, A. J. Distributors, 
Amtex Electronics 
ACCTON 

-AC&E 

ACROSSER 

- A.J. Distributors, Backplane 
Systems Technology 
ADVANTECH 

- Priority Electronics 
AIM 

- Mayer Krieg & Co 
ALACRON 

- Unitronix 

ALCATEL 

-AC&E 

ALLIED TELESYN 
-AC&E 
ALLIGATORS 

- Boston Technology 
ANALOG 

- DAC Electronics 
ANALOGIC 

- Kenelec 

ARCOM CONTROL 
SYSTEMS 

- Backplane Systems 
Technology 

AXIOM 

- Boston Technology, DAC 
Electronics, Interworld 
Electronics 

BASIC STAMP 

- Alfa-Tek 


RANATEC 

- Step Electronics 

RION 

- Bell-Mem 

- Wavecom 
ROCKLAND 

- Scientific Devices 
ROHDE & SCHWARZ 
- Rohde & Schwarz 
ROLINE 

- Control Logic QLD 
SCAN 3000 

- Honeywell 

SEW 

- Emona, Wavecom 

STI 

- Honeywell 

SAAB 

- Honeywell 

SADELTA 

- Emona 

SCHAFFNER 

- Colourview Electronics, 
Westinghouse Industrial 
SEAWARD 

- Wavecom, Emong 
SEBA 

- Aegis 

SEMPRESS 

- Honeywell 
SENSITECH 

- Independent Distribution 
SILVERTRONIC 

- Obiat 

SIMCO 

- Simco 

SIMPSON 

- Independent Distribution 
Network, Transcat 
SISTEM PNEUMATICA 


- Honeywell 


SKINNER VALVE 
- Honeywell 
SMARTLINE 

- Honeywell 

SMITH DESIGN 

- Emona, Wavecom 
SOKEN ELECTRIC 
- Powertel 
SOLOMAT 

- Emona 
SPIRICON 

- Laser Electronics 
STANORD 

- Scientific Devices 
STEINEL 

- Bell-Mem 
STRUERS 

- Radiometer Pacific 
SUBETEST 

- Trnscat 
SYMBIONICS 

- Wandel & Goltermann 
TAS 

- Nilsen Technologies 
TDC 3000 

- Honeywell 

TOA 

- Nilsen Technologies 
TSI 

- Kenelec 


TTC 


- Bell-Mem 

TABOR ELECTRONICS 
- LE Boughen & Co 
TECHNI POWER 

- Transcat 

TECHSPRAY 

- Transcat 


TECKNIT 


- Advanced Systems 


TEK KNOW 

- AMS Technical Services 
TEKTRONIX 

- Wavecom, Transcat, Emona 
TELECOM SOLUTIONS 
- Rohde & Schwarz 
TELTONE 

- Dice Technologies 
TENNEY 

- Measurement Technology 
TETRONIXS 

- AFC Group 

TETTEX 

- (TMS) 

THERMO VOLTECK 

- Scientific Devices 
THURLBY THANDAR 
- Nilsen Technologies 

TIE PIE 

- Emona 

TIME ELECTRONICS 

- Transcat, Emona 
TOPWARD 

- Kenelec, L E Boughen & Co 


TOTALPLANT 
- Honeywell 
TRIPP-LITE 

- Transcat 
TRUETIME 

- Rohde & Schwarz 
UNIVER 

- Honeywell 
VALHALLA 

- Transcat 
VECTOR VID 

- Transcat 


VOLTECH 


- Colourview Electronics, 
Westinghouse Industrial 
Products 


VOLTEX 


- Wiltronics Research 


COMPUTER SYSTEM PRODUCTS 


BVM W-D 

- Unitronix 

BST- RANGE 

- Wavecom 

BIODATA 

-MB&KJ Davidson 

BIT 3 

- IR Electronics 

BITFLOW 

- IR Electronics 

BLUE CHIP 

- Backplane Systems 
Technology 

C.ITOH 

- Anitech 

CAMERA INTERFACES 
- IR Electronics 

CHERRY 

- Hartec 

CHERRYVILLE 

- Systems Design Services (SA) 
COMPUTER DYNAMICS 
- A.J. Distributors 
CONTEX 

- Southern Graphtec Systems 
CONTROL LOGIC 

- Control Logic QLD 
D-LINK 

- Hartec 

DSP DESIGN 

- DGE Systems 

DY4 SYSTEMS 

- VME Systems 
DATACUBE 

- Unitronix 

DATATAKER 

- Data Electronics (Aust) 


DECISION 


- Nucleus Computer Services 
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DIGITAL 

- In-Circuit Design, Motherwell 
Systems 

ELO TOUCHSYSTEMS 
- Redflex Touchscreens 
EAGLE 

- Boston Technology 
ELLON MODEMS 

- Skandia Electronics 
ENCAD 

- Southern Graphtec Systems 
EXIDE 

- Global Lightning 
Technologies 

FARGO 

- Southern Graphtec Systems 
FISCHER TECHNIK 

- Procon Technology 
FLUKE 

- Philips Test & Measurement 
FLYTECH 

- Nucleus Computer Services 
FORCE COMPUTERS 

- Mayer Krieg & Co 
FORMOSA 

- Interworld Electronics 

GE FANUC 

- Motherwell Systems 

GEI ENGINEERING 

- VME Systems 

GESPAC 

- A.J. Distributors 

GETAC 

- Advanced Systems 
GRAPHTEC 

- Southern Graphtec Systems 
GRAYHILL 

- DAC Electronics 


GREENSPRING 

- VME Systems 
HALIPLEX 

- Halipex 
HANSONTECH 

- DCS Australasia 
HART SCIENTIFIC 
- Intelligent Systems 
HITACHI 

- DCS Australasia 
HOWTEK 

- Southern Graphtec Systems 
Ics 

- Unitronix 

IMAGING 
TECHNOLOGY 

- The Dindima Group 
INDUSTRIAL 
AUTOMATED 
COMPUTERS 

- Intelligent Systems 
INDUSTRIAL 
COMPUTER SOURCE 
- Interworld Electronics 
INNOVATIVE 
TECHNOLOGIES 

- Amtex Electronics 
INTDEL 

- Hartec 
INTECOLOR 

- Intelligent Systems 
INTELLIGENT 
INSTRUMENTATION 
- Kenelec 
INTERFACE 
TECHNOLOGY 

- Racal 


VOTSCH 

- Radiometer Pacific 
WEE 

- Vema 

WTB BINDER 

- Computronics 
WANDEL & 
GOLTERMANN 

- Wandel & Goltermann 
WARBURTON FRANKI 
- Bell-Mem 
WATKINS JOHNSON 
- Advanced Systems 
WAVECOM 

- Wavecom 
WAVETEK 

- Bell-Mem, Scientific Devices , 
Transcat 
WEINSCHEL 

- Rohde & Schwarz 
WEKA 

- Honeywell 
WILCOM 

- Aegis 
WILKERSON 

- Honeywell 

XL MICROWAVE 

- Scientific Devices 
XITRON 

- Scientific Devices 

YIC 

- Nilsen Technologies 
YEW 

- Rapid-Tech 
YOKOGAWA 

- Tech-Fast T& M, 

LE Boughen & Co, 
Rapid-Tech, Yokogawa 
ZYGO 


- Laser Electronics 


INTERGRAPH 

- In-Circuit Design 

JANZ 

- Mayer Krieg & Co 

KME MONITORS 

- Advanced Systems 
KEITHLEY METRABYTE 
- Powertel, Wavecom 
KINETIC SYSTEMS 

- Racal 

LANNER ELECTRONICS 
- Intelligent Systems 
LARSON-DAVIS 

- Vipac Engineers & Scientists 
LASERMASTER 

- Anitech 

LUCAS DEECO 

- Amtex Electronics 

MPL 

- A.J. Distributors 

MAPLE 

- DAC Electronics 

MATRIX 

- Unitronix 

MATROX 

- The Dindima Group 
MATSUSHITA 

- Intelligent Systems, Panasonic 
MICRO PALM 

- Amtex Electronics 
MICROMEMORY 

- Unitronix 
MICROTOUCH 

- Microtouch 

MITSUBISHI 

- Mitsubishi Electric 
MOLEX 

- Utilux 


INDUSTRIAL PCs oo 
RACKMOUNT WORKSTATIONS 
ENGINEERING SINGLE BOARD/P6-104 
OEM/ODM DESIGN IT/TELECOMMUNICATIONS 
SYSTEM INTEGRATION “cD PANEL/TOUCHSCREEN 


COMMS INTERFACE 
CAN BUS 
ETHERNET 


SOFTWARE DEVELOPMENT , RS$232/422/485 


-BASED. 


‘Sol U 110 


PROGRAMMERS —_ AN) DATA ACQUISITION 
TTL/LOGIC TEST © “wy 8 CONTROL 

UNIVERSAL PROGRAMMING XN PoWER-suPPLIES’ >) SOFTWARE 
MICROCONTROLLERS, PALs, OS pe-pe converters SM = ANALOG & DIGITAL /0 
GAls EPROMs, EEPROMs, ETC. “1 AGDC UNIVERSAL. MPa pe REE SNEAKED 
EPROM EMULATION MODULE ARR : SIGNAL CONDITIONING 


ENTER 9064 ON CARD 


TOTAL INDUSTRIAL COMPUTER 
HARDWARE SOLUTIONS 


> Industrial Monitors > Industrial PCs 
> Sealed Keyboards > Flat Panel Displays 
> Rackmount Accessories => Add — In Cards 


POWER SUPPLIES 


AUSTRALIAN MADE 


FERRORESONANT 

VIRTUALLY INDESTRUCTIBLE AC TO DC POWER SUPPLIES AND 
AC LINE CONDITIONERS 

COME WITH A FULL 7 YEAR WARRANTY 


'NOW ON THE 


INTERNET 


LINEAR 


BASIC AND RELIABLE AC TO DC & DC TO DC POWER 
SUPPLIES COME WITH A FULL 5 YEAR WARRANTY 


SWITCHMODE 


COMPACT AND RELIABLE AC TO DC & DC TO 
DC POWER SUPPLIES COME WITH A FULL 2 YEAR WARRANTY 


Visit our Web Site for latest product 
information & specifications 
http://www. intelsys.com.au 


or call us today for your free information pack 
FORKLIFT POWER SUPPLIES AND VOLTAGE CLAMPING CIRCUITS 


POWER SUPPLIES AUSTRALIA 


67 HANDLEY CRESCENT, DANDENONG VIC 3175 
PH (03) 9793 7979 FAX (03) 9706 7471 


& electronic catalogue on disk 
Intelligent Systems Australia Pty Ltd 


Unit 4, 20 Enterprise Ave intelli ent 
Berwick Vic 3806 ig 

Ph: (03) 9796 2290 S te’ 

Fax: (03) 9796 2286 ys ms 


AUS IBALU PTY. LTD. 


Email: sales@intelsys.com.au 
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COMPUTER SYSTEM PRODUCTS | 


MONITRAN 

- Vipac Engineers & Scientists 
MOTOROLA 

- Braemac, VME Systems 
MULTIMEDIA 

- Dice Technologies 

MYLEX 

- DCS Australasia 

NDC 

- Connect Electronics (Vic) 
NATIONAL 
INSTRUMENTS 

- Tech-Fast T & M, Wavecom, 
National Instruments 
NORTH ATLANTIC 

- Racal 

NUMONICS 

- Southern Graphtec Systems 
NYBRICON 

- Unitronix 

NYDIN CONTROLS 

- Advanced Systems 
OCTAGON SYSTEMS 

- Backplane Systems 
Technology 

ONO SAOKKI 

- Vipac Engineers & Scientists 


3M 

- AFC Group, Interconnections 
ACL-STATICIDE 

- Electronic Development Sales 
ACHILLES 

- Allendale Static Control 
ACROSSER 

- Backplane Systems 
Technology 

ALPTECH 

- Nucleus Computer Services 
ALTRONICS 

- Aztronics 

AMALGEN 

- Amalgen Control Systems 
AMPHENOL 

- Amphenol 

ARGON MASKING 

- Mektronics Co. 

BESTA 

- Honeywell 

BLISS 

- Hawker Richardson 
BOPLA 

- ES Rubin 

CH ELLIS 

- Mektronics Co. 

CAB 

- Baeck & Co Hamburg, Ricon 
CHARLES WATER 

- Solder Static 
CIMPLICITY 

- Motherwell Systems 
DESCO 

- Clean Room Garments, 
Mektronics Co. 

ETA 

- Bell-Mem 
ELECTROLUBE 

- HK Wentworth 
ELSTEEL 

- Amalgen Control Systems 
FAMI 

- Electronic Development Sales 
FORCEFIELD 

- Alpha Kilo Services 

GE FANUC 

- Motherwell Systems 
GAMET EQUIPMENT 

- Systems Design Services (SA) 
GAWLER INDUSTRIES 
- Aztronics 

GEMS 

- Honeywell 


OR 

- Mayer Krieg & Co 
OTC 

- Anitech 
PALMTECH 

- Palmtech Pradis 
PANASONIC 

- Intelligent Systems, Panasonic 
PARALLAX 

- Alfa-Tek 

PENTEK 

- Scientific Devices 
PERITEK 

- Unitronix 

PICO TECHNOLOGY 
- Emona 

PROCON 
TECHNOLOGY 

- Procon Technology 
QMS 

- Anitech 
QUATECH 

- Interworld Electronics 
RACAL 

- Racal 

RADISYS 


- Hartec 


RADSTONE 

- Unitronix 

RITTAL 

- Rittal 

SCHROFF 

- Mayer Krieg & Co 
SOFTDESK 

- Southern Graphtec Systems 
soYyo 

- Hartec 
STRAWBERRY TREE 
- Automation & Process 
Control 
SUPERSLEUTH 

- The Dindima Group 
SUPPLIES DIVISION 
- Southern Graphtec Systems 
TANGENT 

- Anitech 

TECH INNOVATORS 
- Emona 

TECHMETAL 
INDUSTRIES 

- Techmetal Industries 
TECHNOLOGY 80 


- Boston Technology 


TEKNOR 

- LE Boughen & Co, VME 
Systems 

TELEBYTE 

- Boston Technology 
TELEVIDEO 

- Anitech 

THEMIS 

- A.J. Distributors, Unitronix 
TIE PIE 

- Emona 

TORRENS 

- Systems Design Services (SA) 
TOTECH 

- Scientific Devices 
TRANSCEND 

- Hartec 

TRAXDATA 

- DCS Australasia 
TYMKEY 

- Systems Design Services (SA) 
VEIl 

- Boston Technology 

VMIC 

- VME Systems 

VXI TECHNOLOGY 


- Racal 


MISCELLANEOUS 


GENERAL MICROWAVE 
- Advanced Systems 
GESPAC 

- A.J. Distributors 
GREENSPAN 

- Systems Design Services (SA) 
HAMMOND 

- Mayer Krieg & Co 
HEIDENREICH 

- Ricon 

HENSEL 

- Edward Keller 
HONEYWELL 

- Honeywell 

HORNER ELECTRIC 

- Motherwell Systems 
HORWOOD MANUF 

- Aztronics 
HYDROLOGICAL 
SERVICES 

- Systems Design Services (SA) 
IMUS CABINETS 
-AC&E 

ITT POMONA 

- KC Electronics 

IMARK 

- Imark Communications 
INDALA CORP 

- Electronic Development Sales 
ION SYSTEMS INC USA 
- Douglas E Hale & Associates 
JACQUES 

- Jacques Electronics 

K&W 

- Aztronics 

KASUGA 

- Allendale Static Control 
KNURR 

- Electronic Assembly Qld, Ricon 
KOSTAT 

- Allendale Static Control 
KYODO 

- Imark Communications 
LABERACK 

- Meltec 

LASE-R SHIELD 

- Laser Electronics 

LEISTER 

- Warren & Brown & Staff 
LOCKHEED MARTIN 

- Rojone 

LORAL 


- Rojone 
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LUCIFER 

- Honeywell 

MPM 

- Honeywell 

MAXITROL 

- Honeywell 
MCDONNELL & MILLER 
- Honeywell 

MEECH 

- Douglas E Hale & Associates 
MENDA 

- Mektronics Co. 
MICROPULSE 

- GPSat Systems Aust 
MICROSWITCH 

- Honeywell 
MICROTOUCH 

- Microtouch 

MILLER FLUID POWER 
- Honeywell 

MINDATA 

- Systems Design Services (SA) 
MINI REEL CORP 

- KC Electronics 
MODEMPAK 

- Hartec 

MOLEX 

- Utilux 

MOTOROLA 

- Electronic Development Sales 
NARDA 

- Rojone 

NEDERMAN 

- Edward Keller 
NEMATRON 

- Motherwell 
NORTHSTAR 

- GPSat Systems Aust 
NOVATEL 

- GPSat Systems Aust 

OK INDUSTRIES 

- OK Industries 

OKW 

- Mayer Krieg & Co 
PACIFIC SCIENTIFIC 

- Honeywell 

PACTEC ENCLOSURES 
- RAE Industrial Electronics 
PANDEL:MATTING 

- Allway Matting 

PENN FABRICATION 

- Cliff Electronics (Aust) 


PRACTICAL 

- Instrument Data 
Communications 

PULSE FLUXSPRAY 
SYSTEM 

- Nordson 

RETEX 

-C &K, Jesec - Switches Plus 
Components, L E Boughen & 
Co 

RICHPAC 

- Connect Electronics (Vic) 
RITTAC RACK & 
ENCLOSURES 

- AFC Group 

RITTAL 

- Control Logic QLD, Rittal 
ROLEC 

- Mayer Krieg & Co 

ROSE 

- ES Rubin 

SCAN 3000 

- Honeywell 

SRS - UK 

- Ricon 

STI 

- Honeywell 

SAAB 

- Honeywell 

SCHROFF 

- Mayer Krieg & Co 
SEAWARD 

- Wavecom 

SEMPRESS 

- Honeywell 

SERPAC 

-C & K Electronics (Aust), Jesec 
- Switches Plus Components, L 
E Boughen & Co 
SHISHIDO 

- Douglas E Hale & Associates 
SIERRA 
TECHNOLOGIES 

- Dice Technologies 

SIMCO 

- Simco 

SISTEM PNEUMATICA 
- Honeywell 

SKINNER VALVE 

- Honeywell 

SMARTLINE 

- Honeywell 
SODER-WICK 


- Mektronics Co. 


VERO ELECTRONICS 
- IRH (Div of Bell-IRH 
Industries) 

VIRGINIA PANEL CORP 
- Racal 

WAVETEK 

- Scientific Devices 
WELLS GARDNER 

- Microtouch 
WINSYSTEMS 

- Unitronix 

WIZDOM CONTROLS 
- Sensit 

WORKMATE 

- Automation & Process 
Control 

XANTE 

- Southern Graphtec Systems 
ZENDEX 

- Unitronix 

ZIATECH 

- Unitronix 

ZONIC 

-MB&KJ Davidson 


SPOVAL 

- Anderson Network 
STATGARD 
STATCOATS 

- Clean Room Garments 
STRIPALL 

- Mektronics Co. 
SUPERTRONIC 

-C &K, LE Boughen & Co 
SUPERTRONICS 

- Jesec - Switches Plus 
Components 

TDC 3000 

- Honeywell 
TECHMETAL 

- LE Boughen & Co, Techmetal 
Industries 

TECKNIT CORP. 

- Advanced Systems 
TEKO 

- ES Rubin 
TOTALPLANT 

- Honeywell 

TRACON 

- Anderson Network 
TRESTON 

- Meltec 

UNIVER 

- Honeywell 

VXL 

- Motherwell 

VAISALA 

- Utilux 

VANIER MFG INC 

- Mektronics Co. 

VERO ELECTRONICS 
- IRH 

WARREN & BROWN 
- AFC Group, Warren & Brown 
& Staff 

WEARWELL 

- Allway Matting 

WEKA 

- Honeywell 

WELLS GARDNER 

- Microtouch 
WILKERSON 

- Honeywell 
WOODROFFE 

- Woodroffe Precision Metal 
Products 

WR-INC 

- GPSat Systems Aust 


ta I/O Model 2500 Automated Programming System. 
years of Quality and Reliability, at an affordable price. 


Programs, test, labels and sorts in a single-pass, tube to tube 
operation with single Pick-and place head. 

Easy to use PC-Based software provides integrated control of 
all system components, including the handler, programmer, 
labeller and data source. 

Software setups for each programmed part can be instantly 
recalled to automatically load programming and processing 
parameters. 

Handles from 150mil 8 pin SOIC to 600mil DIP packages. 
Changeover from one package style to another can be done in 
two minutes - no tools or special skills required. Universal 
tube holders automatically adjust to any size of tube inserted. 
Optical sensors monitor and regulate the flow of devices for 


smooth operation. 

e Pick -and-place device transport protects SMT and other 
devices against physical damage. 

e Detailed statistics of each programming session let you 
analyze programming trends and better manage quality. 

e New and modified algorithms can be immediately accessed 

24 Hours a day and/or on a quarterly basis. 


OWERTEL Tel: (02) 9548 1255 Fax: (02) 9548 1768 


wertel Pty Ltd 


http://www.powertel.com.au — email: salesdiv@powertel.com.au 
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EMI/RFI SHIELDING PRODUCTS 
from GETELEC with over 20 years 
of experience. 


Conductive Elastomers/Absorbents 


Conductive O-rings and Waveguide 
Form-In-Place Gaskets 


Knitted Wire Mesh 
Anti-Corrosion Shielding Gaskets (Extruded) 
Transparent Conductive Films 


Shielding Windows/Vent Panels 
Conductive Paints/Glue/Lacquers/Caulks/Epoxies 


e 
® 
e 
@ Beryllium Copper Gingerstock 
® 
e 
® 


Isolating Silicons 
@ Thermo Conductive Materials 


“<op KAP CONNECTORS 


25 Disraeli Rd, Winston Hills NSW 2153 
Telephone (02) 9686 1850 

Mobile 0414 909 977 

Facsimile (02) 9686 6739 


© 
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EMI-EMC 
COMPLIANCE 


AUSTEL — FCC — CISPR — IEC 
SAE — ANSI — IEEE — MILSTDS 
EUROPEAN NORM — AS/NZS 


Identifying EMI Problems Is Only Half The Job! 


When other labs hand you their test report, they also hand 
you the task of finding a solution to your EMI problems. 


RFI Industries is the only supplier of EMI products 
operating an international EMI test laboratory. If EMI 
problems are found we can provide you with an on-the- 
spot, cost-effective solution, or consult with you on 
design modification. That’s the RFI difference! 


Call (03) 9720 8522 today! 


R.F.I. INDUSTRIES PTY LIMITED 


ACN 005 273 950 \ 
54 Holloway Drive, Bayswater, 

Victoria 3153, Australia IN 

Tel: (03) 9762 6733. Facsimile: (03) 9762 8501 


NATA Registration No. 3540 
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Supplier & Manufacturer Capability Charts 
COMPONENTS (Discrete semi, IC and passives) 


SUPPLIER 
ACD 

AJD 

ACM 

Adv 


Capacitors 


PASSIVES 


Diodes - power 
Resistors - fixed 


Diodes - small signal 


Resistors - thermistors 


Transistors - power 
Microprocessors/DSPs 
Resistors - variable 
Resistors - varistors 


DISCRETE SEMI 
Custom/semicustom 


Transistors - small signal 


INTEGRATED CIRCUITS 
Programmable logic devices 


AcD Pepe ee 
AJ Distributors Ze ee ee ee MBs i eae ee 
JACM Laboratory | Se ae lle he od ea fT] 
JAdilam Electronics | EI EIMEES EI Erasers e 
Advanced Systems || fee ed (aa a es FS eae) 
JAtcatel Components TTT TT TT ae ee a ae a 
JAltronic Distributors [dT @ Pe Pe Pe TT Mma rs cea 
Amiron Australia TT TT Te Pe Pee [Tepe tey 7 | 
AnalogDevices | ST OT CT UT TT re eT tT et PT rT rT Thr rT 
ee ae a ee ee ee ee 
pS ee |e es ee es so) ener oie 
2 a ee es 
a fe (ae ee ee 
ee) ee fe el ee ese Pelee es] 
EZ EVRSES ie ee cae es HY 
ees ey se ees es eens 
za [eS ee 
| {| | J fo tT to pet TT Tey yy 
ee a ee ee ee es es 
ee ae es | ee se ee ee ee ee ee 
pet | fT fT ot yt yt tT yy eT 
ee ae (a en a a se ee ee 
eS | |S ee tf tt et 
Ss ae a ee 
eee A] EES RES ee 
Pe Ae ee ee Es Ee ee 
Daktron Electronics — ee Pee ee es see} HH EEE 
Dice Technologies | e{|efelfe| | | | @ | || eee oes 
E CE Logistics ee ee | RUEAEIRIRAES ESE ES 
Electronic Assembly Qld Le 428) ee | | eae) ey ee el 
Electronic Devel. Sales HR EE Et ES ee i a 
BRI RSa ree BIRSRAESES 
Energy Storage Sys. ee ee ae ee ee ee ee Ese ae eee 
Fairmont Marketing | [ef e| — | @ | | ¢ | EARVES 
Fastron Technologies ee ae ee a a a es ee 
GEC Electronics ett ttt ee 
Haker Energy ee ee ee ee ee es ed — Zed = 
Hartec pate ee) eel ele eh el es le 
Hewlett Packard oe ee ae ee ee ee 
Hitachi Australia ELS ee At tt || 
IRH Components | | © | —+++4 |_| || = E2Ea eS fl 
Integrated Circuit Dist. a | | Petefefelefel | 7 {4 
Jaycar Electronics T° | ee 
Jesec-Switches+Comp. be | IRIE CAE eee 
K & W Electronic Prod. | HE ELE EE SS 
KC Electronics _ a Oe) 8a |e ee fee) ee) eis 
ae ae a a es ee ee 
ae (ae a eS en ee 
Logic 4 Australasia Cte ee els Ro ee ee el es 
Manuco Electronics a a ee eee ee ee ee ee 
Mayer Krieg & Co i a a a ae ee ee 


AUSTRALIAN ELECTRONICS ENGINEERING 
94 NOVEMBER 1996 


http://www.morris.com.au 
means 


PRINTED CIRCUIT BOARDS 


MORRIS 
CiRCUITSsS 


A DIVISION OF MORRIS PRODUCTIONS PTY. LTD. 
A.C.N.: OOO 328 218 


Sydney Ph: (02) 97893 6200 Fax: (02) 9787 2529 
Melbourne Ph: (03) 9872 4900 Fax: (03) 9872 4914 
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COMPONENTS (Discrete semi, IC and passives) 


SUPPLIER 


eee al < repre Ta epee 

‘ai Pepe] 

een es eh Ce ld 
ae el ial J 


PASSIVES 
Capacitors 
Resistors - fixed 


DISCRETE SEMI 
Diodes - power 
Diodes - small signal 
Transistors - power 
Transistors - small signal 
INTEGRATED CIRCUITS 
Custom/semicustom 
Microprocessors/DSPs 
Programmable logic devices 
Resistors - thermistors 
Resistors - variable 
Resistors - varistors 


Panasonic Australia 
Passive Electronics 
Pic Power & Interf. 


electronic Australia 


njIn 


emikron 


n 


iemens 


n 


kandia Electronics 
oshiba Electronics 


n 


n 


—j 


pe 
re Ree AES 
ADVERTISERS INDEX 


You can find out more about any editorial item or advertised product featured in this issue. For editorial items an enquiry number can be found at the end of the article. 
For advertised products, simply refer to the advertisers index below. 


PAGE ADVERTISED ENQUIRY CODE PAGE ADVERTISED ENQUIRY CODE PAGE ADVERTISED ENQUIRY CODE 
22 Adept 99 Dindima Group 9074 = 47 Nucleus Computing Services 9034 
Electronic Solutions 9014 2 EDA Solutions 9000 81 Obiat 9055 
1 Adilam Electronics 9003 12 EMC Technologies 9005 48 Polar 9035 
35 Advanced 38, 85 Emona Instruments 9027, 9059 115 Powerbox 9086 
Component Distributors 9026 55 ES Rubin 9038 91 Power Supplies Australia 9066 
31 AIC Conferences 9023 55 Fastron 9039 67, 93 Powertel 9049, 9067 
89 AJ Distributors 9061 14 GEC 9007 | 91 Priority Electronics 9064 | 
89 Alfa-Tek 9062 65 HarTec 9047 | 87 Protel Technology 9060 
117 Alpha Kilo Services 9089 15 Hewlett Packard 9008 15 Racal 9052 
8-9 AMD 9002 55 H-P Recruitment 9040 69 Rakon Australia 9050 | 
113 AME Systems 9084 19, 28 Huber & Suhner 9012, 9021 53 R&D Electronics 9037 
59 Anritsu 9043 105 Hy-Q International 9082 | 93 RFI Industries 9069 
79 AP Imports 9054 18 Integrated CAD Technologies 9011 51 Rohde & Schwarz 9091 
11 Arlec 9004 91 Intelligent Systems 9065 | 113 RVB Products 9085 
29 Augat 9022 97 IR Electronics 9073 | 85 Satcam 9058 | 
16 Aurum Plating Electronics 9009 109 IRH Components 9083 49 Setec 9036 
123-128 Austest 9090 99 Jesec Switches & Components 9075 21 Scientific Devices 9013 
26 Australian Photonics 9019 93 Kap Connectors 9068 117 Spectrum Management Agency 9087 
42 Auto. & Process Control 9030 45 KC Electronics 9032 89 Tarapath 9063 
4 Avnet Pacific 9001 26 Kingfisher 9020 46 Tech Rentals 9033 
og BEC Manufacturing 9076 17 Lloyds Register 9010 33 Tektronix 9024 
25 Braemac 9018 24 Logic 4 9017 61, 83 Tenrod 9044, 9056, 9057 
101 Cabel Labels 9077 117 ME Technologies 9088 | 66 Tercel 9048 
97 Cami Research 9071 105 Mayer Krieg 9080 64 Thomas 9046 
34 Cetra 9025 57 MFB Products 9042 74 Tri Components 9041 
101 Comtest 9079 23 MM Cables 9016 22 Unitronix 9015 
39 Crusader Electronics 9028 95 Morris Productions 9070 73 Vishay 9051 
101 Data Electronics 9078 | 97, 105 National Instruments 9072, 9081 13 VME Systems 9006 


63, 77 Densitron 9045, 9053 9092, 9093 41,43 Nilsen Technologies 9029, 9031 


Rope CABLE TEST 


INEXPENSIVE 


rao 


: one your G8les is only 
part of the solution. By 


combining test, fault loca- 
_tion, design, documentation, 


labeling, data logging, and 
database access in one 
instrument, CableEye® 
covers all the bases. Our 
software even adapts to 


_ your custom fixtures. 


Find out how we can 
increase your productivity — 
toda Lo 


EASY FLEXIBLE PORTABLE 


=Scan for Opens, Shorts, Miswires 
=Display Graphic Wiring Diagram 
#Show Wiring Errors Graphically 
#Highlight Wire Paths in Color 
#Scan for Intermittent Connections 
#Print Cable Schematics 


«Pass/Fail Testing against a Model 
for Production Testing 


=Create Automatic Test Sequences 

=Search for Match to Cable Wiring 
in On-Line Database 

=Save Cable Notes, Label Text, 
and Schematic in Database 


CableEye®System 


Basic Model Starts 
at 64 Test Points 


DSUBs 
TELCO 
RIBBON 
MODULAR 
v.35 
CPCs 

DIN 

SCSI LILI 
More! 


=Print Labels Automatically 

=Log Test Results to Disk or Printer 
=Cable Design Software Included 
= Many More Features! 


re a ©olor Brochure Actual Screen Display 


and Applications Guide 


Superb for Production, Diagnostics, Design 


CAMI 22. 


CAMI Research Inc. 


ia and New Zealand by: 
trading as CABLE CHECK 
167, Grosvenor Place Sydney 
NSW; ustralia 2000 
é é 2) 9262 3237 


Corporate Offices: CAMI Research Inc. 
442 Marrett Road, Lexington, MA 02173 USA 
Tel: +1 (617) 860-9137 Fax: +1 (617) 860-9139 
e-mail: camires@aol.com 
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Deteeiistis » Le Latency «Mich Buteidth + Adapters» Exatsloe Cuts «Gepeates» Laks 


Pe ni a 
BLS CONNECTION 
= 


BITFLOW The company 
that gave new meaning to 
camera compatibility with 
its Raptor framegrabbers 
now gives you the ultimate 
in digital camera 
interfacing. 
Introducing the 

ap 
ROAD RUNNER 


With BitFlow special-to- 


camera cables and camera : : 
7 ’ And for high bandwidth 
configuration files, ae 
; Ba i communication between 
interfacing digital cameras 
Fe bar I s who else | 
buses who else but 


- yn? Av 
becomes plug ’n’ play. 


Call (03) 9 879 9422 today for your free copy! 


BitFlow, Inc. 
WWW: hittp://www.natinst.com E-mail: info.australia@natinst.com p 


COMPUTER CORPORATION 


BitFlow and Bit 3 products 
A CD-ROM reference that puts instrumentation 


information at the fingertips of engineers and scientists. 
— Application Notes — Demonstration Software 
— User Solutions — Tutorials and Technical Reference 


are available from IR 
Electronics, the Australasian 
distributor for BitFlow Inc 
and Bit 3 Computer Corp. 


— Examples — Product Information 
The world’s first multi-channel digital 
<¢ NATIONAL camera interface combines! IR ELECTRONICS 
INSTRUMENTS Preece exceptional performance with proven : 
The Software ts the Instrument flexibility. Designed around a sherdiengctiates 


Elizabeth SA 5112 


Tel: (08) 8281 5944 
Fax: (08) 8281 5978 


National Instruments Australia sophisticated scatter/gather DMA 


P.O. Box 466 * Ringwood, VIC, 3134 * Fax: (03) 9 879 9179 
P.0. Box 382 * North Ryde, NSW, 2113 * Fax: (02) 878 6761 


© Copyright 1995 National Instruments Corporation. All rights reserved. 
Product and company names listed are trademarks or trade names of their respective companies. 


engine, the PCI bus-mastering Road 
Pork iin co) Runner offers unprecedented 


support for digital cameras. 
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COMPONENTS (Electromechanical, cables, other) 
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Alpha Kilo Services 


Alphatech International 


Altronic Distributors 


Amalgen Control Systems 
Amphenol 


Amtex Electronics 


Baeck & Co Hamburg 
Baltec Systems 


Belden International 
Bell-Mem 
Benelec 


Bowthorpe Aust 


Braemac 
Bright Star Crystals 


Bussmann Australia 
C & K Electronics 
Cabel Labels 
Captron 


Carinda International 


Clarke & Severn 
Cliff Electronics 
Colourview Electronics 


Computer Network Eng. 


Computronics 


Connect Electronics Vic 


Consulaust International 
Control Logic QLD 


Crusader Electronics 


“Other includes: fans; antennae & accessories; cabling assemblies & systems; labels & overlays; magnetic materials; telephone 
interfaces; prototyping PCBs. 
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GPS REFERENCED 


Above: Arlunya 
GFTS700 GPS 
Frequency/Time Standard 


Infrared Transiver/Receiver Module 
LEO J TOTP TIN TICS EARL RRS 


Conform To 
IrDA (Infrared Data Association) and 
DASK  bigital Amplitude Shift Keying) 


Call us for more Melbourne (03) 9587 4044 


information... 
Sydney (02) 9635 0799 


Adelaide — (08) 8363 4343 
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FREQUENCY a3 STANDARDS 


& SYSTEMS 


Under its Arlunya trademark, Dindima manufactures 
intelligent Frequency & Time systems using GPS 
disciplined oven-controlled crystal or rubidium 
oscillators. 
Intelligent profiling of ageing and drift corrections 
ensures good short-term as well as long-term 
frequency and time accuracy. 
Standard options include external battery power 
back-up, multiple output frequencies, multiple 
outputs, sine square or pulse outputs, time code, 
UTC and local time output, fault status output, etc. 
Variants for stand alone or embedded 
applications can be configured to customer 
requirements. Fully redundant systems can 
also be supplied. We can also supply 
Rubidium Oscillators, Precision Crystal 
Oscillators, Active and Passive Hydrogen 
Masers and GPS-referenced systems from 
Efratom, Kvartz, Astra, etc. 


THE DINDIMA GROUP 


PROPRIETARY LIMITED 


PO Box 106 Vermont Victoria 3133 
Tel: (03) 9873 4455 Fax: (03) 9873 4749 
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PRINTED CIRCUIT 
BOARD MANUFACTURE 


BEC Manufacturing offers a five day fast prototype service, 
together with competitive, quality production for your high volume 
requirements. The prototype service offers a 10.6 x 16.6 inch panel 
that you can fill with PCB designs, and have them ALL prototyped 
for the same cost as others charge you for ONE BOARD. 


Speed - Five day proto service, 10/15 day production 
Economy - Fill a panel with PCBs - same price (prototypes) 
G Quality - PTH, SMOBC, NC Routed, QA System 

Cj Efficiency - PCBs from Protel or Gerber files 


B E C FAST PROTOTYPES 
— QuALITY PCBS 
BEC Manufacturing Sydney Office 


Unit 3, 5 Johnstone Rd, PO Box 5282 
Brendale QLD 4500 Australia 
Tel: (07) 3881 1321 Fax: (07) 3205 5879 


St 201, 19 Berry Street, PO Box 1491 
North Sydney NSW 2060 Australia 
Tel: (02) 9955 0965 Fax: (02) 9925 0297 
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COMPONENTS (Electromechanical, cables, other) 


Displays 
Heatsinks 


Cables - fibre optic 
Cables - power 
Cables - small signal 
Crystals/oscillators 
Electric motors 
Switches 
Transducers 
Other components* 


Connectors - power 
Microwave components 


Connectors - fibre optic 

Connectors - small signal 

Miscellaneous hardware 
Optoelectronic devices 
Protection components 


EMI/RFI suppression comp. 
Fasteners, terminal blocks, etc 


SUPPLIER 

DGE Systems 

Daktron Electronics 
Dalkeith Road Trading 
Densitron Australia 


Dewar Electronics 
Drive Dynamics 

ECE Logistics 

E.S. Rubin Group 
Edward Keller Australia 


Electro Specialties 
Electronic Assembly Qld 
Electronic Develop. Sales 
Email Electronics 

Email Printed Circuits 


Energy Storage Systems 


Fairmont Marketing 


Fastron Technologies 


Fieldbus Specialists 

GEC Electronics Division 

GPSat Systems Aust 

Global Lightning Tech. 
artec 


Hitachi Australia 


Hy-Q International 


IRH Components 


Imark Communications 


Independent Dist. Net. 
Integrated Circuit Dist. 


Interconnections 


James Coppell Lee 


Jaycar Electronics 


Jesec-Switches+Comp. 


John Barry Group 
K & W Electronic Prod. 
KC Electronics 


Kenelec 


Kingfisher International 


Koloona Industries 
LE Boughen & Co 


Litton Precision Products 


Logic 4 Australasia 
MB & KJ Davidson 
M&H Power Systems 


*Other includes: fans; antennae & accessories; cabling assemblies & systems; labels & overlays; magnetic materials; telephone 
interfaces; prototyping PCBs. 
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AUSTRALIAN MADE. 


A 


® 
AUSTRALIAN MADE, 


Keeping track of both ends....... 
Cabel Labels and Software: 


* Identifies both ends of a Cable on the Cable 
¢ Wrap onto new and existing Cables. 

¢ Available in 7 Colours for grouping 

¢ May be Printed by compute 
¢ May be written on with a pen 
* Stores all the information in a Database 

¢ Generates UNIQUE Cable Indentification Code 


* Designed, Developed and Manufactured in Australia 


Originally Cable Labels™ were used to solve the 
substantial cabling problems faced by the Broadcast 
Television Industry, whose cabling systems were becoming 
difficult to maintain. 

The use of Cabel Labels has now spread to include: 
Data Communications, Voice Communications, 
Computer Networks, Control Systems, Power, 
Security, Plant Wiring and any application where the 
management and maintenance of Cables is 


important. 


Phone: (03) 9870 3051 
Fax: (03) 9870 2765 
Credit Card Orders: Phone, Fax, Mail 
PO Box 267 Ringwood Victoria 3134 


5 Albany Close, Ringwood North, Victoria 3134 


by Cable Labels Pty. Ltd. 


Windows™ & DOS™ 
Cable Management Systems 


Internet: hitp://www.cabelabels.com.au 
E-mail: support@cabelabels.com.au 
Cabel Labels is a Registered Trademark of Cabel Labels Pty. Ltd. 
(ACN 006 867 465) 


CABLE MANAGEMENT & IDENTIFICATION 


Data logging 
for the 


passionate 


We have something that will give 
you time for the other passions in 
your life. 

DeLogger Pro for Datataker data 
loggers. The complete software 
solution for monitoring, logging, 
displaying and analysing your data. 


With DeLogger Pro, it’s easy to 
program simple or sophisticated 
projects for Datatakers. 

DeLogger Pro gives you the choice 
of a graphical point-and-click 
interface or conventional text 


windows. Your data can then be 
displayed in real time — in graphs, 
tables or mimic screens. 

DeLogger Pro puts you in full 
control of your data. It’s ideal for 
managing multiple remote data 
loggers, and just as applicable for 
analysing small experiments. 
Setting up a project has never been 
this easy or this quick. 


Give us a call. We'll explain how 
you can have more time for your 
other passions. 


== DATA El 


CSTRONICS => 


Phone (03) 9764 8600 (02) 9971 7994 Fax (03) 9764 8997 (02) 9971 7995 
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uternel home page hitp:/Ayww.datataker.com/~ dtaker 
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Testing tomorrow's 
telecommunication 
equipment today. 


AUSTEL ACCREDITED TEST HOUSE 


® 2 Mbits © Cables © Network Models 
® Optical Fibre ¢ Electrical Safety @ Environmental 

© Radio ® Category 5 ® Protocols 
Discover your gateway to the advanced independent testing 


and evaluation resources of Telstra. 


Call today on 03 9347 5933 


32 Lincoln Square North, Carlton, Vic 3053 Australia. 
AB cocimes Qelstra 
ADVANCING AUSTRALIA 


Comtest” is a Registered Trademark of Telstra Corporation Limited ACN 051775 356 IDTPTEL1247 
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COMPONENTS (Electromechanical, cables, other) 
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“Other includes: fans; antennae & accessories; cabling assemblies & systems; labels & overlays; magnetic materials; telephone 
interfaces; prototyping PCBs. 


AUSTRALIAN ELECTRONICS ENGINEERING 
102 NOVEMBER 1996 


fibre optic 


Switches 
Transducers 


fe} | | | | [ele] Transformers and chokes 


Cables - small signal 
Connectors - power 
Crystals/oscillators 
Displays 
Electric motors 
Heatsinks 
Other components* 


Cables - 
Protection components 


Optoelectronic devices 


Connectors - fibre optic 
Connectors - small signal 


SUPPLIER 
Systems Design Services 


L fel ele] | |] [le Power supplies and batteries 


Vicom Australia 


Vipac 


[Vishay Components | | 
W.L. Gore & Associates | © | 
Wavecom Instruments 
Westinghouse Ind. Prod. || 
Wiltronics Research | | | e 


Zatek Australia 


| OSCILLOSCOPE REFERENCE GUIDE INDEX 


In April we published a comprehensive oscilloscope reference guide featuring technical specifications of over 50 scopes, 
contact details for Australian distributors and a glossary of terms. As part of our Yearbook issue we are providing you 
with a summary of all the products featured in that issue. Listed below are the distributors, the featured models and 
the type of scope: analogue real time (A), digital storage (D), combination (C) or portable (P). For the full story refer 
to the April issue of Australian Electronics Engineering. 


EMONA INSTRUMENTS NILSEN TECHNOLOGIES PHILIPS TEST & MEASUREMENT 
Emtek 520 A Goldstar OS-3060 C Fluke 99 P 
Escort Palmscope 320 P Goldstar OS-9020P A Fluke PM 3082/001 P 
GW Instruments GOS-622B A Goldstar OS-9100P A 
GW Instruments GOS-653 A Gould DataSys 765 DRO D SCIENTIFIC DEVICES 
Kikusui COM 3101 P Gould DataSys 840 D_ Le Croy 9361 D 
Kikusui COR 5500U A Gould DataSys 940 D_ LeCroy 9362 D 
Kikusui COR 5502U C Gould Easyscope 340 P LeCroy 9370 D 
Nicolet MultiPro D Kenwood CS-4125 A 
Nicolet Power Pro D Kenwood CS-5270 A STANTRON 
Nicolet Pro 92 D Kenwood DCS-7040 C Leader 8103 A 
Tektronix TAS-475 A McVan BWD 881A A Leader LS-1020 A 
Tektronix TDS-340 D Metrix OX 2000 D Leader LS-1040 A 
Tektronix TDS-360 D Metrix OX 860 A 
Tektronix THS-720 P Metrix OX 8627 C TEKTRONIX 
Thurlby Thandar SM630 P Tektronix TDS 420A D 
HEWLETT-PACKARD Topward 7025 A Tektronix TDS 744A D 
Hewlett-Packard 54601B D  Topward 7066 A 
Hewlett-Packard 54610B D Topward 9060 C WARBURTON FRANKI 
Hewlett-Packard 54616B D Hitachi V 1560 A 
OBIAT Hitachi VC-6555 Cc 
KENELEC Fluke 91 P 
Hameg HM1007 C Fluke 92 P YOKOGAWA 
Hameg HM303 A Fluke 105 P Yokogawa DL 1540 D 
Hameg HM305 Cc Yokogawa DL 1540L D 
Yokogawa DL 4100 D 
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ELECTRONICS MANUFACTURING EQUIPMENT 


Hand tools 


Vapour phase solder 
Wave solder - SMT 


Reflow solder lines 
Screen/pad printing 


Comp. loading - SMT 
PCB plating lines 
Wave solder - thru hole 


Solder paste, flux, etc 
Solder/desolder equip. 


PCB drilling/routing 


Photoplotting equipment 


Comp.loading - thru-hole 


SUPPLIER 
Altronic Distributors | | 
Aust. Padprinting Supp. | 


Australian Tool Agencies 


Axion Systems 


Aztronics || 


Backplane Systems Tech. 

Bel-Mem 
Berger Testfacilities 
Clarke & Severn 


Cliff Electronics 


Computronics Corp. 
Crystalaid Manufacture e e e 
Densitron Australia 


Dewar Electronics e 
EDA Solutions 
Electronic Devel. Sales 


Fabrication Australia 
H K Wentworth 
Hawker Richardson 
Hewlett Packard 


Jaycar Electronics 
KC Electronics 
LE Boughen & Co 
Laser Electronics 


Machinery Forum Vic 


Marconi Instruments 


Mastercut Australia 


Mechatronics 
Mektronics Co. 
Meltec 

Metromatics 
Musiclab 

National Instruments 


Nordson Australia 


Novocastrian 

OK Industries 
Omnitech Eng. 
Palmtech Pradis 
Panduit (Aust) 
Philips T&M 
Phoenix Components 
Pic Power & Interf. 
Plastral 

Pluritec 

RS Components 
Racal Australia 


Rojone 


Satcam 


Skandia Electronics 
Solder Static 
Solterco 


Suba Engineering 


Tarapath 


Tektronix Australia 
Utilux 
Vema International 


Vicom Australia 
Warren&Brown& Staff 


“Other includes: various handling systems; manufacturing software; component forming and 
counting machines; optical inspection systems; stencils; various PCB cleaning & finishing 
machines; various testing machines. 
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CoM 


ZB Phone: 
Bz | Fax: 
al, E-mail: 


Temperature Measurement 


Use Your PC with 
Thermocouples ¢ RTDs ¢ Thermistors 


Hardware 

Whether you are using one thermo- 
couple in the lab or a thousand on 
the plant floor, we have the signal 
conditioning and data acquisition 
hardware for your application. 


e Plug-in boards 

e Expandable, chassis-based systems |, 
e¢ PCMCIA cards 

¢ Distributed I/O modules 


Software 

Using LabVIEW and LabWindows/CVI 
virtual instrumentation software, 
you can completely customise your 
system with built-in tools for: 


e Data logging 
¢ GUI development 
e Trend charts 
e 


Call (03) 9879 5166 or 
(02) 9874 4100 today for your 

FREE application note on | 
Data analysis measuring temperature. 


And more 


ww NATIONAL 
p INSTRUMENTS 


The Software ts the Instrument 
National Instruments Australia 
PO Box 466 * Ringwood VIC 3134 ¢ Fax: (03) 9879 6277 
PO Box 382 ¢ North Ryde NSW 2113 ¢ Fax: (02) 9874 4455 


y E-mail: info.australia@natinst.com ¢ WWW: http://www.natinst.com 


© Copyright 1996 National Instruments Corporation. All rights reserved. Product and company names listed 
are trademarks or trade names of their respective companies. 
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. Youve never 
«| Yous tive Flewbity 
since you played 


The Schroff Subrack range offers quality, variety, and unlimited design. 


Lets us give shape to your ideas using the magic modular concept of the 
Schroff range for 19” and metric packaging. 


The Schroff Europac Subrack System has 
become the defacto industry standard for 
the mechanical packaging of electronic 
equipment. The entire, extensive range 
offers affordable quality, versatility and 
amazing flexibility. The system is supported 
by 100’‘s of plug-in units and accessories, 
all designed to top quality standards to 
enhance your application. 

Contact us today for a free catalogue. 

MAYER KRIEG & CO. 


50 Mary Street, Unley 
South Australia 5061 


sucn 


with blocks / 


61(0)8 8291 3222 
61(0)8 8291 3200 
mkc@mkc.com.au 
www.mayerkrieg.com.au 


dk 


MAYER KRIEG & CO 
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Aly -O International 


¢ Crystals « Filters 
e Oscillators « 
Quartz & Ceramic 


Hy-Q manufacture and stock an 
extensive range of Quartz Crystals. 
Filters and Oscillators, including 
TCXO and VCXO. 


We also supply a full range of high 
quality Ceramic devices at 
competitive prices. 


Hy-Q specialises in quality, service 
and delivery. 


17 Winterton Road, Clayton 

Victoria 3168 Australia 

(Private Bag 100, RMDC 

Clayton Victoria 3169) 

Telephone (03) 9562 8222 

Facsimile (03) 9562 9009 

Email: 100235,133@ COMPUSERVE.COM 
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ELECTRONIC DESIGN TOOLS 


SUPPLIER 
eee 


Compilers 


Debuggers 


DSP design tools 
IC design software 
In-circuit emulators 
Software simulators 
Target monitors 


PCB desgin software 


Circuit simulation software 
Device programmers/erasers 


Chip adaptors/convertors 


Circuit prototyping/accessories 
EMBEDDED DESIGN TOOLS 


[Advanced Systems SCS S| Si 
AltvTek Ausralia sd | 

Align Systems _——SCSCS 
Bacck & Co Hamburg _——SS—~dC 
Baltec Sysiems_———SSCSCSCS~Ss 
Charatech_——SSSSCSCSCSCSCS 


Computronics Corp. | | 
Desktop EDA 


Don Alan 
EDA Solutions 


Electro Optics 


Emona Instruments 


Fabrication Australia 


Fineline 
Fine Mark Design 
Hartec 
Hewlett Packard 
Hitachi 

Hi-Tech Software 
In-Circuit Design 


if 
a 


Integrated Circuit Dist. 


JED Microprocessors 


Kenelec 


Macro Dynamics e 


Marconi Instruments 
Mayer Krieg & Co 


Mentor Technologies 


Metromatics 

Mitsubishi Electric 
Motorola Semiconductor 
Novocastrian 

Nucleus Computer Serv. e 


Omron Electronics 


Philips Components 


Priority Electronics 


Protel Technology 
R & D Electronics 
Randev Holdings 
Satcam 


Signal Processing Assoc. 


Step Electronics 


Suba Engineering 


Supplytronics 


Technical Imports 
The PCB Company 


: 


Wavecom Instruments 
Zatek Australia 


*Other includes: translators, various CAD/CAM software. 
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COMPUTER SYSTEM & MISCELLANOUS PRODUCTS 


Backplanes 
Other* 


Peripherals 
Subsystems 
VME, VXI, etc. 


DAQ boards/loggers 
Industrial computers 
MISCELLANEOUS 
Comp./equip. storage 


COMPUTER PRODUCTS 
Enclosures/cases/racking 
Personal safety/antistatic 


tiers 


AJ Distributors 
Advanced Systems 


Alfa-Tek Australia 
Allendale Static Control 
Allway Matting 


> 
el 
Q 
Q 
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Alpha Kilo Services 
Altronic Distributors 


Amalgamated Inst. Co 
Amalgen Control Systems 
AME System 

Amphenol 


Amtex Electronics 


Anderson Network Corp. 
Anitech 

Associated Controls 
Austeknis 

Automation & Proc. Control 
Aztronics 

Backplane Systems Tech. 
Baeck & Co Hamburg 
Baltec Systems 
Bell-Mem 

Benelec 


Boston Technology 
Braemac 

C & K Electronics 

Clean Room Garments 
Cliff Electronics 
Columbus Group 
Computer Network Eng. 
Connect Electronics (Vic) 
Control Logic QLD 
Crystalaid Manufacture 
DAC Electronics 

Data Electronics 

DCS Australasia 
Densitron Australia 

DGE Systems 

Dice Technologies 

The Dindima Group 
Douglas E Hale & Assoc. 
ES Rubin Group 

Edward Keller 


5 


rge Lovitt Mfg 


Halipex 


Hartec 
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Hawker Richardson 


“Other includes: LAN/WAN products; data comms products; switch boxes; kiosks. 
“Other includes: Fibre-optic wiring systems; data storage systems; RFID tags; GPS equipment; 
wave soldering frames. 
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COMPUTER SYSTEM & MISCELLANOUS PRODUCTS 
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Laser Electronics 
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*Other includes: LAN/WAN products; data comms products; switch boxes; kiosks. 
“Other includes: Fibre-optic wiring systems; data storage systems; RFID tags; GPS equipment; 
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COCO 
TELECOMMUNICATIONS 


@ Microcontrollers 
F°MC 8-bit, high flexibility, 
low power with 136 instruction 
sets. 64kB memory space, 32 
banks of registers. 9 address 
modes, 4 interrupt levels. 
Also available 


@ ATM Chips 
@ Communications 


IC’s oS 
FUJITSU 


ENTER 9094 ON CARD 


PROTECTION 
Sidactors 


) Bi-directional transient protection 
) 30-660V breakover 
) Fast — starts to conduct 


in under a nanosecond i bed 


) 200A surge capability my 
) Multiple chip packages 


if aca 
[TEccc INC. 
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R.F. PRODUCTS 


TELECOMMUNICATIONS 
OptoMOS Solid State Switches 


@ No moving parts 

@ 2mW drive power (logic compatible) 

@ Loads up to 400Vac/de and 1A 

@ Arc and bounce free with no snubbing circuit 
@ 3750Vrms input/output isolation 

@ No EMI/RFI generation 

@ Austel approved types 


- CP Clare 
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PROTECTION 
Transient Voltage *~@ / 


Suppressors 
@ Voltage range from 5 to200V @& 


@ Low leakage current é 
@ Close tolerance .@ 
@ 600W to 3000W rating 


@ Bi-directional Had ’ ao ng 


Ta 
Micro semi Corp. 
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R.F. PRODUCTS 
Active & Passive 


High Frequency Relays 


@ Subminiature size with 1 or 2 Form C contacts 
@ High sensitivity, polarized relay 

@ Single/bifurcated contacts 

@ Excellent high frequency capability to 900MHz 
@ UM1 ae and UR1 double contact series 


aoe 


ee. os 


Fujitsu Takamisawa 
ENTER 9100 ON CARD 


Components 
@ Porcelain Capacitors 
@ SMD H/F Coaxial Connectors 
@ Duplexers/Band Pass Filters 
@ Circulators/lsolators 
@ VCO/PLL Modules 
@ RF Diode eteresiniie 
Couplers fg) & (a 
ey & 


IRH Components Division, 
Bell-IRH Industries Pty Ltd 


AC N000 054 795 
Tel : 
Fax: 


Fax 
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(02) 
(02) 
Tel: (03) 
(03) 
(08) 


COMPONENTS Fax: 


eS 


Fax : (08) 8352 7755 endorsed 
4800 25 2731 ey 


irh@irh.com.au 


9364 1766 
9648 3505 
9888 8010 
9888 0280 
8352 1200 


TELECOMMUNICATIONS 
LZ Series High Power Relays 


@ Subminiature — 16.4x21.4x14.8mm 
@ UL, CSA & SEV recognised 

@ Switch up to 10A 

@ 1 FormA, C 

@ High sensitivity 


Fujitsu Takamisawa 
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PROTECTION 
Comgap Surge Arrestors 


@ Fast surge arresting response 
@ High peak current capability 

@ Low inter-electrode capacitance 
@ Rugged ceramic construction 
@ Auto tape or reel insertion 
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R.F. PRODUCTS 
Coils & Filters 


@ Variable Coils & Filters 

@ Fixed Inductors 

@ Chip Inductors 

@ Baluns, Splitters & Phase Shifters 

@ LC, Helical, Dielectric, SAW, Ceramic & 
Video Filters 


> 9102 ON CARD 


Look at our Home Page: 
http://wwwilirh.com.au 


Le OFC 0535/01 


COMPUTER SYSTEM & MISCELLANOUS PRODUCTS 


Peripherals 
Other** 


Subsystems 
MISCELLANEOUS 


Industrial computers 
Enclosures/cases/racking 
Personal safety/antistatic 


COMPUTER PRODUCTS 
Backplanes 
DAQ boards/loggers 
Comp./equip. storage 


SUPPLIER 


Suba Engineering 


Systems Design Serv. SA 


-Fas 
Techmetal Industries 


Tektronix Australia 


Toshiba Electronics 
Vipac 

Vision Abell 

Warren& Brown& Staff 


Wavecom Instruments 


Wiltronics Research 


TEST AND MEASUREMENT EQUIPMENT 


IC testers 
Impedance 


Fibre optic 
Logic analysers 


Multimeters 
Oscilloscopes 


T&M accessories 


Function generators 
Spectrum analysers 


Enviroment chambers 


EMC Technologies 
Electronic Assembly Qld 
Emona Instruments 


} 
“Other includes: LAN test equipment; radio & telecommunications testers; test fixtures; am: 
temperature, etc meters; radiation monitors; optical measurement; battery testers; microwave 
test equipment. 
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TEST AND MEASUREMENT EQUIPMENT 
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PRINTED CIRCUIT BOARD MANUFACTURING CAPABILITIES 
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Technol. Circuit Ind. 


Teknis Electronics 


SERVICE PROVIDER 
Crystalaid Manufacture 


Cutler Brands 
Entech Integrated Tech. 


Email Printed Circuits 
Equalizer Electronics 


Real Time Designs 
Tenrod Electronics 
Toman PCBs 


Philips Components 
Quick Turn Circuits 


Permark Industries 
Precision Circuits 


Nova-Crest Australia 
The PCB Company 
Peninsula Circuits 


Electro CAD Australia 
Fabrication Australia 
Fairmont Marketing 
Morris Productions 


Computronics Corp. 
Densitron Australia 
Dice Technologies 
Fine Mark Design 
In-Circuit Design 


BEC Manufacturing 
Dewar Electronics 


IMP Engineerin 


Farrow McRae 


Daeduck Aust 
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<¢* > AME System 


8/810 Princes Hwy. Springvale, Vic. 3171. Melbourne, Australia. A 
Telephone: (03) 9574 1666 Facsimile: (03) 9574 1644 Detailed brochures available on request AUSTRALIAN MADE 
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WWAN E 5 ig die - biggest in the industry. That’s what 


TECHNOLOGY TO THE NEXT POWER. makes APT’s new TO-264 MOSFET a 
Advanced Power Technology really big idea. Featuring twice the handling 


capability of the TO-247 package, APT’s 
TO-264 MOSFET lets you upgrade entire 
systems without major mechanical redesign. Fit 
TO-264s in the same PCB holes as the TO-247 
(1O-3P) for cool solutions in fanless designs. 


APT’s PowerMOS__IV™ giant cell perform- 
ance is now available in 500V, 600V, 800V and 
1,000V models at half the RdsON of the current 


industry standards. 
TO-264 MOSFET from APT - not just the next 
step. 


It’s the new generation 


APT - also lead the field with the industy’s softest Fast 
Recovery Epitaxial Diodes (FREDS). For more data call: 


Sole Representatives for Australia and New Zealand 


RVB PRODUCTS PTY.LTD. 


A.C.N. 006 397 066 


H.O.: 23 Dehavilland Road, Braeside VIC 3195 
Tel: (03) 9580 0688 Fax: (03) 9587 3532 
SYDNEY: Suite 305/59 Devlin Street, 

Ryde NSW 2112 


Tel: (02) 9809 6711 Fax: (02) 9809 6155 
APT 8:96 
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PRINTED CIRCUIT BOARD ASSEMBLY 


- standard 
- nitrogen 
- standard 

- nitrogen 


Aqueous cleaning 


Reflow sold. 
Wave sold. 
Wave sold. 


Reflow sold. 
SMT pick-and-place - auto. 


Axial comp. insertion - man. 
Automatic DIP insertion 
SMT pick-and-place - man. 


Radial comp. insertion - auto. 


Axial comp. insertion - auto. 
Radial comp. insertion - man. 


SERVICE PROVIDER 


[ACD Digital Systems SCS 
Ee a 
[Acetronies PCBS_——SSSSSOSCSCSdC 
[Associated Controls SSCS 
Aust. Surf. Mount Cie Boards Sid 
[Communitron (aus) —_——SSSSS—~d 
[Computer Control inss—————SCS 
Data Acquisition SCS 
Dataraft Technologies ———SS—~id 


PEEL L LEE TL] | ome 


x" 
Dein SSCS 
Duet Elecrones SSCS 
ELF Electonics SSS 
Elecito CAD Austraa SCS 
x" 
Es 
<a 
<a 


{esl 


Crystalaid Manufacture | @ | 


Electronic Assembly Qld 
Eltron Corporation 
Entech Integrated Tech 


lel fella] fe | Edel | ET] fel | [mcr | 


General Power Controls | @ | 


iowa) 
HK Wentworth 
PL Technologies 
fimark Communications 
za 
| | 
| 


Fairmont Marketing 


McVan Instruments 


Millison Technolog 


Neoproducts 


Omnitech Engineering 


Optical Systems Design 
Oz Electronics Manuf. 
PC Assemblies 


Passive Electronics 


Sagem Australasia 
Sematek 


ignalling Technology 


Systems Design Serv. SA 


Vitec Assembly | © | | ¢ | a 
Wangaratta Manuf. Serv. |e | pape |e [ef e| 
Wormald Technology 


n 
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powerbox 


Sydney Head Office 

4 Beaumont Road Mount Kuring-Gai NSW 2080 
Tel (02) 9457 2200 Fax (02) 9457 2255 
Melbourne 

Tel (03) 9720 9388 Fax (03) 9720 9286 

Toll Free 1 800 251 380 

Auckland Tel (09) 415 8320 Fax (09) 415 9780 
email address sales@powerbox.com.au 


With molex 
connector terminations, 
our LDA Series AC/DC single 
output power supplies can be easily 
plugged in or out of circuit. This makes 
them very suitable for OEMs supplying 
the telecommunications, telemetry, 
and security industries and for 
general industrial and battery charging 
applications. And we can supply wire 
harness and connectors to order. 


You can choose open PCB style or 
enclosed versions, rated 10-150 Watt. 
They are of high quality, employing 
SMT technology, are compact and cost 
effective, and have inrush current 


Y__.LDA Series has 
plug-in/plug-out convenience. 


limiting, overvoltage and overcurrent 
protection circuits. 


The LDA Series, which carries a two 
year warranty, is easy to mount, easy to 
terminate and meets international 
safety and EMI/RFI standards: 


Safety: To UL1950, 
CSA C22.2, No.234, IEC 950. 


EMI/RFI: To FCC-B Vfg 243/91 
and VCC12. 


Call us now for full specification 
details on this very cost effective range 
of compact power supplies. 
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TESTING/REPAIR SERVICES & EQUIPMENT RENTAL 


In-circuit testing 
RFI testing 


Functional testing 

EMI/EMC testing 

Equipment repair 
Computer equipment 


Production testing 


Component testing - digital 
Bare board testing 
NATA registered EMC test 
Test equipment calibration 
EQUIPMENT RENTAL 
Manufacturing equipment 


TESTING REPAIR SERVICES 
Test and measurement equip. 


Component testing - analogue 


ABB Transmission & Dist. 


AFC Group | | 
Anitech 
Associated Controls 
Austeknis 
Austest Laboratories 
Columbus Group 
Communitron 
Computer Control Inst. 
Crystalaid Manufacture 
Datacraft Technologies 
Derian 
Duet Electronics 
Electro Optics 

lectronic Assembly Qld 
ELF Electronics 
EMC Technologies 
Emona Instruments 
Entech Integrated Tech. 
Farrow McRae 

oster Test Equipment 
General Power Controls 
Hartec 
Hewlett Packard 

mark Communications 


nst. & Computer Rentals 
IPL Technologies 
Kenelec 

Machinery Forum Vic 
Marconi Instruments 
Meltec 

Metromatics 

Millison Technology 
Motherwell Systems 
Neoproducts 


Nucleus Computer Serv. 
Obiat 
Omron Electronics 


Oz Electronics Manuf. 
PC Assemblies 
eninsula Circuits 


ermark Industries 
Philips T&M 
ic Power & Interf. 


recision Circuits 
uick Turn Circuits 
Rapid-Tech 
Rohde & Schwarz 
agem 


cientific Devices 


ematek 


*Other includes: full EMC/EMI test facility rental; emulators; portable radios; PLC equip- 
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ARE YOU a manufacturer or importer 
of electronic equipment? 


ARE YOU familiar with your 
compliance obligations under the EMC 
Framework? 


HAVE YOU labelled your products 
with the compulsory C-tick label for 
1 January 1997? 


For further information please contact: Radiocommunications 
Standards, Spectrum Management Agency 

Internet: http:/www.sma.gov.au 

Phone: 06 - 256 5520, FAX: 06 - 253 2424 
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Protel 
spice ror ()r(C A) Re 
SPICE for OrCAD 


Product Names & Trademarks are the property of their respective owners 


SIMULATION 
INTEGRATION 


The wait for seamless SPICE 


_ £ _ integration is over!! 
intusoft Complete ICAP SPICE packages, 
or Integration Modules for current ICAP owners 


Me Technologie 


Post Office Box 50, Dyers Crossing NSW 2429 
Email: me@midcoast.com.au a (065) 50 2200 
| http://www.midcoast.com.au/bus/me Fax: (065) 50 2341 
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Erg’s unique Triple-In-Line 
halves PCB space by using a 
third common contact pin 


To be No. 1 you have 
to be committed to 
excellence! 


Erg’s reputation for excellence in design dates back to 
the first patent for a dual-in-line switch in 1971. Since then 


Erg has set the standard for OEMs striving to produce quality 
products with Telecom approval. 

Erg’s standards are still unsurpassed — 

© Hard gold plated contacts (1m minimum) 

@ 1.5N force helical spring ensures excellent wiping 

action which does not deteriorate with time 
© Contamination-free assembly 
© Flow solder and immersion wash capability 


SpectraDIL 023 


Industry standard featuring - 

@ 1 to 18 selectable SPST or 1 to 9 DPST 

@ Space saving double-throw configurations with third pin 
© Large numerals and EIA colour-coded sliders 

© Base & tape sealed 

© Telecom approved 


Rotary Coded Switches 


© 10 position BCD and 16 position Hex, real and 
complementary codes 

© Low profile screwdriver 
operated or large 
colour coded knobs 

© Gold plated wiping 
contacts for reliable 
low level switching 


Ex-stock availability. Call now for an Erg catalogue. 


Alpha Kilo Services Pty Lid 


Phone : (02) 9901 3770 Fax : (02) 9901 3774 
In New Zealand 
Phone 0800 44 1560 Fax 0800 44 1561 
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_ TESTING/REPAIR SERVICES & EQUIPMENT RENTAL 


SERVICE PROVIDER 


Signalling Technolog 


Systems Design Serv. SA 


Tech-Rentals 


REPAIR SERVICES 


STING 


Q 


TI 


Technical Components 


Tektronix 


Component testing - digital 
Component testing - analogue 
Bare board testing 
Production testing 


Wormald Technology 


In-circuit testing 


Functional testing 
RFI testing 
EMV/EMC testing 
NATA registered EMC test 


Equipment repair 
QUIPMENT RENTAL 
Computer equipment 


E 


Test equipment calibration 


Manufacturing equipment 


Test and measurement equip. 


*Other includes: full EMC/EMI test facility rental; emulators; portable radios; PLC equipment; communications equipment; device 
programmers & erasers; IC & memory testers. 


EDA SOFTWARE SURVEY INDEX 


As part of our regular series of product surveys and directories we published a list of over 60 electronic design automation (EDA) 
software packages along with contact details for the distributors and an article on how 38D modelling can help PCB designers. Below 
is a list of the products included in that survey. For more information refer to the May issue of Australian Electronics Engineering. 


ALIGN SYSTEM 
DesignAlign 4 


ASPIRING TECHNOLOGY 


Concept 

Protest 

AUTODESK 

AutoCAD Release 13 
AutoSurf 3.0 

AutoCAD Designer 1.2 
Autodesk Mech. Desktop 
AVNET 

AbelMach 1,2,3&4 Fitters 
AMD-Abel, Mach Fitters 
Design Centre/AMD 
MachXL Rev3 


BRAEMAC 
Warp 2 


Warp 3 


CHARATECH 
Isdata Logic 2 


Timing Designer 
DESKTOP EDA 

Protel Enhancement Kit 
DON ALAN 

Cadpak for Windows 


Propak for Windows 
Proteus 
EDA SOLUTIONS 


Hyperlynx 
OrCAD 


WISE GerbTool 
Xilinx Xact 


Transformer and choke 
design 


3D visualisation 
Test point analysis 


CAD 
Surface modelling 
CAD 
CAD 


Prog. logic 

Prog. logic 

Prog. logic 

Schem. capture, prog. 
logic 


Prog. logic, VHDL com- 
piler 

Schem. capture, circuit 
sim., prog. logic 


Circuit sim., prog. logic, 
HDL design desc. 
Circuit sim. 


Circuit sim. 


Schem. capture, PCB 
design 

Schem. capture, PCB 
design 

Schem. capture, PCB 
design, circuit sim., 

prog. logic 


Circuit sim. 

Schem. capture, PCB 
design, circuit sim., 

prog. logic 

Gerber editor 

Prog. logic 
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EMONA INSTRUMENTS 
Development System 


Electronics Workbench 4.1 
LAYAN Parasitics Simulati 
Z-Match for Windows 


FINELINE 
EdWin 


EE Designer III 


Specctra Autorouter 
GEC ELECTRONICS 
Quad Design Motive 


PADS Power PCB 


Chronologic VCS 
Viewlogic Workview Office 


IN-CIRCUIT DESIGN* 
Veribest Design Capture* 
Veribest PCB* 

Veribest PCB sig analyser* 
Veribest Analog* 


MENTOR TECHNOLOGIES 


Board Station 


Microtec Xray & VRTX 
Personal Architect 
Top-Down FPGA Station 


PROTEL TECHNOLOGY 
Advanced PCB 

Advanced Route 3 

based auto PCB router 
Advanced Schematic 3 
Hypersuite 

tools 


on 


Prog. logic, CUPL- 
VHDL, VHDL logic 
Schem. capture, 
circuit sim. 
Parasitics sim., RF & 
microwave des. 

RF des.& analysis with 
Smith chart 


Schem. capture, PCB 
design, circuit sim. 
Schem. capture, PCB 
design, circuit sim. 
Multilayer autorouter 


ASIC & PCB timing 
anal. 

Schem. capture, PCB 
design 

Verilog HDL sim. 
Schem design, circuit 
sim., prog. logic 


Schem. capture 
PCB design 
Circuit sim. 
Circuit sim. 


Schem. capture, PCB 
design 

Embedded soft. design 
Schem. capture 
Schem. capture, prog. 
logic, VHDL 


PCB design 
Neural net, shape- 


Schem. capture 
Signal integrity & EMC 


* Updated information in October AEE 


RANDEV HOLDINGS 


CADStar for Windows Bronze Schem. capture, PCB 


CADStar for Windows Gold 


Route editor 2000 
Visula Lite 


REPTECHNIC 
Actel Designer 3 


ICT Place 
LSI CMDE 
LSI Toolkit 


SATCAM 
CAM350 Family 


CAMCAD 
RSI Translators 


TECHNICAL IMPORTS 
Microsim PSPICE 
Microsim Schematic 
Microsim PC Boards 
Microsim PLD Design Tools 
VELTEK 

MAX+Plus II 


AHDL, VHDL, 
MPA Design System 


Synario 


ZATEK 
Lattice isp-SK2 
Lattice isp-Synario 


AT&T Orca Foundry 
WSI PSDsoft 


design 

Schem. capture, PCB 
design 

PCB design 

Schem. capture, PCB 
design 


Schem. capture, 
circuit sim., prog. logic, 
FPGA layout 

Prog. logic 

ASIC signoff 

ASIC signoff HDL 
interface 


CAM, Gerber file 
editor 
Gerber-HPGL-DXF 
translator 

EDA database trans 
lators 


Circuit sim. 
Schem. capture 
PCB design tools 
Prog. logic 


Schem. capture, cir 
cuit sim., prog. logic, 


Verilog, LPM+EDIF 
Prog. logic 

Schem. capture, 
circuit sim., prog. logic, 
ABEL, VHDL 


Prog. logic 

Schem. capture, cir 
cuit sim., prog. logic 
Prog. logic 

Circuit sim., prog. logic 


| COMPUTER-AIDED PCB DESIGN SERVICES 


Pen plotting 
Photoplotting 


Routing - automatic 


Design rule check 


Schematic capture 
Routing - manual 
Simulation - digital 
Netlist generation 
Double sided PCBs 
Multilayer PCBs 


SERVICE PROVIDER 
ABB Transmission & Dist. 


AEMS 
CAD Circuits 


Computer Control Inst. 
Crystalaid Manufacture 


Component placement 
Simulation - analogue 
Surface-mount technol 
Fine-pitch technology 


Acetronics PCBs 

Advanced Solutions 
Associated Controls 

Aust. Surf. Mount Circ. Boards 
BEC Manufacturing 


Data Acquisition 


Datacraft Technologies 
Don Alan 


ELF Electronics 
SD Technology 
lectro CAD Australia 


abrication Australia 
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DESIGN & MANUFACTURING SERVICES 
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SERVICE PROVIDER 


A. J. Distributors 

ABB Transmission & Dist. 
ACD Digital Systems 
Advanced Solutions 


Advanced Systems 


Aegis iat a al 


ee ee a) 
Acco Australia ol elas ele els eter re 
ee ek ee 


wo 
@ 
| 
o, 
o 
a 


Q 
° 
3 
3 
e 
S 
= 
3 
5 


wo 
po 
foe) 
@ 
=| 
3 
5 Bla 
: ° 


mm 
g10 
sim 
2.|5 
y S'la 
>/Z 
rae 
Alo 
Ooln 
3 
Ss 
pas. 
2 
a 


wm 
3 
ie} 
5 
S 
S 
a 
5 
< 
=} 
3 
@ 
3 
aq 


ies] 

2. 

5 

3 

jo} 

= 

= 

p 

5 

~ 

g 

s F 
ao |= A 


7 


arrow McRae 


Fastron Technologies 


“Other includes: telecom interfaces; battery packs; device programming services; PLC system 
design; integrated PCB design & manufacture; antennae; telemetry; display systems. 


AUSTRALIAN ELECTRONICS ENGINEERING 
120 NOVEMBER 1996 


| DESIGN & MANUFACTURING SERVICES 
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SERVICE PROVIDER 
Fieldbus Specialists fy a ee ee ah ma 
Fineline ase eee ea keeiioeaee Ei 
General Power Controls ee ae ME 
Gordon Technologies Te a Ee | | | 
SPSat Systems Pete ee ie ea ee | zm 
Halipex es) SS |e ee ae ee mi 
Hartec | | | TdT rT TE Tl TT et | | | 
Hewlett Packard Pe ey ete) a 
Horizon Electronic Comp. Yr | | | [| ft ft ty 1 {| [| ;e| | | | ae 
Auber & Suhner eo et a Se Se eye | | 
Aybrid Electronics Sy see || 
Aydra Elec. Des. Solutions 1 | [| | [| ft ft ft tf 1 | | | Y [el | | | [el [ [| 
imark Communications Yr | {| | [| ft ft tl Baie ; [el | | i (ae ae 
n-Cireuit Design oy Se a see Lae ovee 
ntegrated CAD Tech. hehehehe ERULSeae 
interconnections rt [| | ft ft ft ft yy | {| [| je; | | | de eee | 
PL Technologies ee st | ions 
jacques Electronics beh a a ees | | | | | | | 
JED Microprocessors pee Stee aS Se ee as et 
_itton Precision Prod. Mh) set eo [ fel [ | T | [ fl 
NI fee Nae Sco NC aes 
M&H Power Systems Pes ee ee | eer 
Martin Communications Petey reat el] | iel | 
Mayer Krieg & Co poet a Se | el a a De 
McVan Instruments EEE nae ane eae rey | yt 
Measurement Technology et eS ay es pdt 
Meltec henna e ses aie le 
Microtouch Australia Tt tt tt ett TE ETE TE TT EL | | | | [el 
Millison Technology I eS Bnizon 
Mod-Tap Pee oe Pt) Pea a a | ee ee 
Motherwell Systems ee PST SL ae Te os Sh al sl ae aoe RRR Ono 
Motorola Semiconductor Y | fel [efe| Tel [| [| [ Jet | Jf [| Pt ed I 
Namlea Interconnect Sys. . Pi te a ee ed Stans 
National Instruments | | | | | Pf ae Te aS ae ST aT 2 | BRaas 
Neoproducts pe a eh eles ee S| ois) el 
Nordson Australia eh ea a | ae RE 
Omnitech Engineering ee et a ee 
Omnitronics eo eee rs in mE mre 
Optical Systems Design (aes Fa DW en eae 
Oz Electronics Manuf. pee ee et poe te er 
?. Thomas Electronics rt | tt TTT tT TTT TTT fl |_| || °| fe; | | | 
Panduit (Aust) Pe shh de | ee ei 
Panel Print pa ee eee ee es ee a a es a 
Pascom Technologies ee ee ae ti (ee De DE 
Pennywise Peripherals Yr | [ [ [| |_| Ee Beane UsasReeaes 
Permark Industries a ete pet ied 
Philips Components ee ae ee ae Zaeaee 
Plasteel SA fe es We es he Es | fe} | | | | 
Plexus Technologies a ee SLane 
Pluritec Peete |e ee BN De ote een 
Polar Electronic Ind. Yt | | | ft tt Tt Tt ft ft fete | Cl De ee 
Power House Tech. ete eee ese Wai] SRE 
Powertel pe Se i ee Te ee | tt ee 
Priority Electronics Lh hee eee eee anne 
Procon Technology ee eet mee a 
Quality Assurance Serv. r | [| | tT | tt tt ttt tt fl anne 
Quick Turn Circuits r | | [| | ft f | ft Y | [| [ele fefei | [el [ele 
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Rapid-Tech Pa ea ee ed 
Real Time Designs pee es Ie Pe he ed 


*Other includes: telecom interfaces; battery packs; device programming services; PLC system 
design; integrated PCB design & manufacture; antennae; telemetry; display systems. 
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SERVICE PROVIDER 


Sematek 


Signal Processing Assoc. 


Full custom 
Standard cell 
<2 micron 


Programmable logic 


IC/HYBRID DESIGN 


Signalling Technology 


Step Electronics 
Systems Design Serv. SA 
Tech-Fast T & M 


Techmetal Industries 
Technical Components 


Teknis Electronics 


Toman PCBs 
Trio Comms 2000 


Wormald Technology | [ | 


Electronics on the Web 


Feel like surfing some electronic sites on the Internet? Here’s a list of company home pages to get you started. 


A. J. Distributors 
http://vww.ozemail.com.au/~ajdsa 
les 

AEMS 

BBS (02) 9748 6315 

ASH Electronics 
http:/koww.buynet.com.au/ash 
Advanced Systems 
http:/hvww.qzemail.com.au/~assal 
es 

Altronic Distributors 
http:/hvww.altronics.com.au 
Amalgamated Instrument 
Co 
http:/hvww.aicpl.com.au/aicpl 
Amphenol 
http:/kvoww.amphenol.com 

Ash Electronics 
http://ouynet.com.au/ash 
Associated Controls 
http://sydney.dialix.oz.au/~ascon/ 
Augat 
http:/howw.augat.com.au 
Austest Laboratories 
http://vww.austest.com.au 
Australian Electronics 
Development Centre 
http://vww.aedc.com.au 


Australian Padprinting 
http://vwiw.world.net/business/aps/ 
Australian Surface Mount 
Circuit Boards 
http://ph4227b.jcu.edu.au/asmcb 
Automation & Process 
Control 
http://vww.apeservices.com.au 
Avnet 
http:/koww.avnet.com.au 

Cabel Labels 
http:/hvww.cabelabels.com.au 
Clarke & Severn 
http:/Aoww.buynet.com.au 
Computronics 
Corporation 

http:/howw farmscan.net.au 
DGE Systems 
http:/howw.dge.com.au 

Data Electronics 
http://www.datataker.com/~dtaker 
Datacraft Technologies 
http:/howw.datacraft.com.au 
ECE Logistics 
http://vwi.ece.com.au 

EMC Technologies 
http:/koww.emctech.com.au 
Electro Optics 
http:/koww.electro.oz.au 
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ESIGN & MANUF. 


Fabrication - OS 
Cable & harness 


>2 micron 
Bipolar 
Fabrication - local 


Emona Instruments 
http:/hvww.emona.com.au 
Fieldbus Specialists 
http:/howw.fieldbus.com.au 
George Lovitt Mfg 
http:/hvww.ozemail.com.au/- 
lovitool 

Global Lightning 
Technologies 
http:/foww.glt.com.au 
Hi-Tech Software 
http:/howw.hitech.com.au 
Hitachi Australia 
http:/howw.hitachi.co.jp 
IRH Components 
http:/ivww.irh.com.au 
In-Circuit Design 
http:/howw.icd.com.au 
Instrument Data 
Communications 
http://vww.ide-online.com 
Intelligent Systems 
http:/koww.intelsys.com.au 
Interworld Electronics & 
Computer Industries 
http://vww.ieci.com.au 
JED Microprocessors 
http:/howw.jedmicro.com.au 


DESIGN & MANUFACTURING SERVICES 


Comms systems 
Electronic ID 
Fibre optic product 
Instrumentation 
Packaging/equipment 
Power electronics 
Products - analogue 
Product - digital 


Koloona Industries 
http://koloona.com.au 

MB & KJ Davidson 
http:/ivww.davidson.com.au 
Marconi Instruments 
http:/hvww.marconi.com.au 
Mayer Krieg & Co 
http:/howw.mayerkrieg.com 
Microtouch Australia 
http://vww.microtouch.com 
Morris Productions 
http:/hvww.morris.com.au 
Motorola Semiconductor 
http://mstic.sps.mot.com 
National Instruments 
http:/koww.natinst.com 
National Semiconductor 
http:/kvww.nsc.com 
Omnitronics 
http:/howw.iinet.net.au/~omninet/ 
omni.htnil 

Philips Components 
http:/hvww.semiconductors. 
philips.com/ps/ 

Powertel 
http://vww.powertel.com.au 
RAE Industrial Electronics 
http:/koww.raeoz.com.au/~raeoz 


Sheet metal 


Software design 
Training courses 
Turnkey systems 


Screen printed products 


Redflex Touchscreens 
http:/huww.redflex.com.au 
Ricon 
http:/hvww.hutch.com.au/~ricon/ 
Rohde & Schwarz 
http://vww.rsd.de 

Support Components 
http://home.source.com.au/ 
~supportc/ 

Tech-Rentals 
http:/ioww.techrentals.com.au 
Tektronix Australia 
http:/howw.tek.com 
Transcat 
http://www.transcat.com 
Unitronix 
http://vww.unitronix.com.au/ 
Veltek Australia 
http:/vww.veltek.com.au 
VME Systems 
http:/oww.vme.com.au 
Virtual Logic 
http:/howw.zeta.org.au/~vlogic 
Wandel & Goltermann 
http:/huww.wg.com 
Yokogawa 
http://www.yokogawa.eo.jp/measu 
rement 

Zatek Australia 
http://vww.zatek.com.au 


Includes: 


e Conferences 
exhibitions 
and seminars 

° Quality 
certification 
bodies 


e Industry 
associations 


e AUSTEL 
technical 
standards 


ACEL Information Pty Ltd 
ACN 001 262 559 

Web site: www.acel.net.au 
E-mail: info@acel.net.au 


SYDNEY 

58 Atchison Street, 

ST LEONARDS NSW 2065 
Phone: (02) 9906 5566 
Fax: (02) 9906 6096 


MELBOURNE 

Central Green, Como Centre 
660 Chapel Street, 

SOUTH YARRA VIC 3141 
Phone: (03) 9826 6099 

Fax: (03) 9826 6886 


BRISBANE 

42 Mary Pleasant Drive, 
BIRKDALE QLD 4159 
Phone: 0418 190 336 
Fax: (07) 3822 4006 


ACEL 


Information 


ACEL Electronics Yearbook 1997 


Australia’s No. 1 guide to today’s electronics. 
The fastest way to current information. 


New this year * Hundreds of 
: agency changes. 
Dozens of new suppliers. 
| Major changes and additions to product 
heading. 
; New logos. 
Hundred of address changes. 
E-mail addresses added. 
Thousands of Telstra changes nationwide. 
Many more ‘Company profiles’ added too. 


Search Products & services 
more than P 
4,500 product categories — components, 

hardware, test and measurement, 

communications and more. 


Find the Australian 


. Brand names 
suppliers representing 


over 8,500 Australian and overseas companies 
and brands. 


Compare the cost of 
the time you spend 
searching for information with the $120 
(including delivery anywhere in Australia) for 
ACEL Electronics Yearbook. 


Saves money 


Discover what 
catalogues, databooks 
and data sheets are available from each supplier. 
As well as telling you what is available from 
suppliers, this section also gives you a valuable 
‘feel’ for each organisation. 


Catalogues 


Guarantee If you are not happy 
with your ACEL 
Electronics Yearbook 1997, return it within 
14 days and we'll refund your money. 
Access suppliers’ full Addresses 
address and phone 

details — including interstate agents and 
distributors. ‘Company profiles’ outline supplier 
capabilities. 


How to order 


Simply complete this 
coupon and: 

Fax: (03) 9826 6886 or (02) 9906 6096 

Mail: ACEL Information, Central Green, Como 
Centre, 660 Chapel Street, SOUTH YARRA VIC 3141 
or Locked Bag 2471, CROWS NEST NSW 2065 
Phone: (03) 9826 6099 or (02) 9906 5566 

or 1800 033 859 (outside Melbourne). 


Identify manufacturers when Logos 
all you have to go on is the 


logo on a part. 


| 
| 
| | : s 

Please send |__| copies of ACEL Electronics Yearbook 1997 at $120 each, (add $25 for overseas airmail). | 


Please 
|_| find enclosed a cheque for$.............0c0eceeeee 


| |_| invoice me. 


__| debit my 


My order no. iS...............eee ee eee 


a Bankcard L MasterCard 


] l| ] ] 
| | | \| || 
| | | | | 


] ] ] I i | | 1 
| | | rl | | || 
| Card Number LLL | || | | | | | 


EFGHIJKLMNOP 


10th Edition 
mewn ACEL Electronics 


Telstra changes 


-raty revised ANG 

e 

weenie: earbook 1997 
e New headings 


You 
r guide to current information 


e More compan 
profiles ee 


Bra 
nd names and agencies 


yormputer Engineering DS 
ACCORD TECHNOLOGIES (TW) (Silico 
keypads) - Tenrod 
ACCOUSTO-OPTIC (US) (Q-switches, 
modulators) ~ Warsash 
ACCTON TECHNOLOGY (TW) 


products) -AC&E 
ACCTON TECHNOLOGY (TW) (Networking 


products) _ Enhanced Computer International 
ACCU-F (RF/microwave capacitors) - Avnet VSI 
Electronics 
ACCU-GARD 
ACCU-GUARD (SMD fuse! 


Electronics 
ACCU-L (SMD inductors) - Avnet VSI Electy”’ 


ACCU-P (RF/microwave capacitors) -p 
anics 


(Networking 


(Uninterruptible PSUs) - Holec 
S) - Avnet VSI 


Supplier details 
ors: For over 4 decace 
ging the needs of the electrical and ele 


‘AJ Distributors Pty Ltd 
NSW 2/211 Concord Rd Ph: 02 9736 
North Strathfield 2137 - Fax: 02 9743 
SA (HO) 261 Churchill Rd 
Prospect 5082 Fax: 08 269 6743 ’ 
E-mail: aidsales@ozE-mail.com.30 


 5zE-mail.com.au/~ajdsales 
1/0 and 


supplies ani verters 
components / cables, and IC master 
and CD-ROM. 
| 


Alcatel Australia 
Cc 58 Queensbridge st 
uth Melbourne 3205 


Products & suppliers 


ers 


Remote computer terminals: 
see Computer terminals 


Remote control ICs 
see Integrated circuits - by function; 


Remote control S 

Remote control units, handheld ‘ ut -: : ees 

see also Computer terminals; = —_—_ 5 
Keypads y Be 
Air Digital Engineering 
Black Box Catalog 

cak Electronics 


Farnell 
isher, K.D. 


Rare 
Information 


TELCOMMUNICATIONS INTERWORKING & CABLING 


TS013-1990 Basic Rate ISDN 


EQUIPMENT TESTING 
| Austest in NATA registered and Austel accredited to: We also perform testing to the following country specific 
standai 
TS002-1992 Analogue Interworking NEW ZEALAND TELECOM PTC 
and Non-Interference requirements (modems, fax machines, 
requirements of Customer phones etc) 
equipment connected to SINGAPORE (TAS) COAM | 
the PSTN. SPECIFICATION for PSTN Equipment 
: uae HONG KONG TELECOM CROI, NCC 
TS004-1992 Voice Frequency Check for PSTN Equipment 
Performance requirements 
for Customer Equipment. MALAYSIA (JABATAN TELEKOM) Checklist 
for modems, faxes, alarm panels. 
TS006-1992 General requirements for ( 
Customer equipment We suggest submitting the item for a 
connected to the Non- preliminary evaluation to appropriate 
Switch Public Network. standards, including the above interwork- 
ing standards. Should your product fail to 
TS008-1993 Requirements for comply with any of the above specifica- 
Authorised Cabling tions, we offer an engineering and modi- 
Products. fication service, from general consulting 


to full PCB redesign. We have many years 
experience in modifying products for 
compliance. 


These standards cover equipment such as 
‘modems, fax machines, telephones 
(standard & cordless), alarm systems with 
diallers, private line modems, and other 
types of equipment that connect to 
analogue & digital lines. The standards deal 


Austest performs Sais testing to 
AS3080 / ISO/IEC 11801 (or EIA/TIA 
TSB40-A) for ee 5 connector 
products up to 100MHz. Measurements 
are obtained using a NATA calibrated 


with parameters such as tone and carrier ~ — = TSAI, not hand held!), in conjunction with 
levels, voice quality, return loss and gener- Voice performance testing of Analogue _ calibrated test baluns, return loss bridge i 
al interworking of the equipment with the & Digital Telephones and plugs. Reports are produced with plots 


telephone network. 


of each pair configuration relative to the 
limit. Modification of non-compliant 
connectors is also available. 


End to End link performance testing of your system to compare various manufacturer’s products is available, with prices upon 


ISDN basic rate testing for layer | 


application. 


ELECTRICAL SAFETY — Lo iz 


Austest has the capabilities for safety testing to: 


¢ AS/NZS3200 (IEC601) series Safety of 
Electro-Medical Equipment 


¢ AS/NZS3250 (IEC65) Household Mains 
Operated Electronic Equipment 


° AS/NZS3260 (IEC950/EN60950) Safety of 
Information Technology Equipment 


¢ AS/NZS3350 (IEC335)series Safety of 
Household & Similar Electrical Appliances 


* AS/NZS3112 Approval and test specification, — _nvironmental Cycling 
plug & socket outlets 


; Austel TSOO! testing is required for equipment that connects 
¢ Austel TSOO! Safety of Customer Premises see : seins 
: (directly or indirectly) to a telecommunications equipment 
Equipment 
carrier or service. Examples of items that require Austel 


TSOO! and the main standard it refers to (AS/NZS3260) are: 


MODEMS, TELEPHONES, ISDN EQUIPMENT, 
POWER SUPPLIES, ALARM PANELS & PABX 
EQUIPMENT. 


Sa 


Flammability testing of components 


Reports against these standards are used for compliance with 
domestic and foreign safety requirements including for exam- 
ple, the European Union’s low voltage directive 73/23/EEC 
(via CE marking directive 93/68/EEC) for information tech- 
nology equipment when tested to EN60950. Preliminary 
examinations, modifications and advice regarding compliance 


with these safety standards is also available. 


ELECTROMAGNETIC COMPATABILITY 


Austest performs Electromagnetic Compatability testing to 
the following emission standards: 


AS/NZS3548 (CISPR22/EN55022) IT Equipment 


AS/NZS 1044 (CISPR14/EN55014) Household 
Electrical/Electronic equipment 


AS/NZS2064 (CISPRI1/EN55011) ISM Equipment 
AS2772.| Exposure Levels of RF Radiation 


AS/NZS 4281 Cordless phone requirements |.7 & 
30-40MHz band 


AS/NZS425 1.1 (EN50081-1) Generic Emission 
Standard 


IEC601-1-2 (EN60601-1-2) Medical Equipment 
Electromagnetic compatibility 


FCC (USA) Part 15 class A & B testing 
NZ Ministry of Commerce CISPR22 


Open Area Emission Test Site 


Our Open Area Test Sites (OATS) are situated at Yarramalong 
(an hour from Sydney near Wyong on the Central Coast), an 
area of extremely low ambients. Our main NATA registered 
site allows 3,10 & 30 metre testing to emission standards for 
Information Technology, Industrial, Scientific & Medical equip- 
ment. Measurements are performed on NATA calibrated test 
equipment with modern test software and skilled test engi- 
neers. 


Disturbance power measurement (AS/NZS | 044) 


Our second site allows 3 & 10 metre emission testing, which 
is available for clients to perform pre-conformance tests at 
very reasonable rates. Our pre-conformance site is available 
with 3 phase power, 3.5GHz spectrum analyser including 
quasi-peak detector, various antennas and accessories with 
measurements performed in an air conditioned environment. 


Conducted emissions & terminal voltage disturbance testing 
including those required for domestic & household appliances 
are performed at our Central Coast and Artarmon locations, 
within air conditioned and shielded environments. If problems 


are encountered during testing, it’s comforting to know that | 
practical and low cost solutions can be found with the help of | 


our experienced engineers. 
Austest tests to the following immunity standards : 


IEC 1000-4-2 (801-2) Electrostatic discharge 
immunity test 


IEC 1000-4-3 (801-3) Radiated, radio-frequency, 
electromagnetic field immunity 


IEC 1000-4-4 (801-4) Electrical fast-transient / 
burst requirements 


IEC 1000-4-5 (801-5) Surge immunity test 
AS/NZS4252.1 (EN50081.2) Generic Immunity 
Standard 


Immunity testing is performed at our Artarmon facility, 5 min 
from Sydney’s CBD. 


Site survey of telecommunications tower 


Austest reports are acceptable for showing compliance 
against the European EMC Directive and to the low voltage 
directive, enabling products to be CE marked for sale in 
European Union member states. 


We also perform site surveys of telecommunications & radio 
towers to Australian standards, including AS/NZS2772.1 for 
Exposure Levels of RF Radiation. 


Oe oe Se eee er 


¢ EMI test antennas 
¢ Turntables and Masts RIBIDIUM STANDARD (10MHz) 
¢ Line Impedance Stabilisation Networks (LISN’s) 
« Comb Generators SIEMENS K1403 ISDN So ANALYSER 
+ Preamplifiers 
¢ Low cost spectrum analysers 
¢ Probes for tracing emissions on printed circuit boards 
+ Pre-compliance EMI test systems 
« Electrical safety equipment. 
Email: Austest@mpx.com.au 
http://www.austest.com.au 
MELBOURNE: SYDNEY (MAIN OFFICE): ADELAIDE: I NE: 
ae Johnston St. Gale 4/87 Reserve Road, 121 Second Avenue 4/15 Sr Ss. a 
VIC 3065 rtarmon NSW 2064 ‘eyson Park SA 5070 Fortitude Valley QLD 4006 
) Tee (61-3) 9417 1755 Te (61-2) 9437 4500 Tel: (61-8) 8362 7559 Tel: (61-7) o2P3 Wee ad 
Fax: (61-2) 9437 4600 Fax: (61-8) 8362 1240 ed 


Austest designs and manufacturers a range a ae 
tions test equipment. pee. (ener Glee 


1EC1000-4-5 (IEC801-5) IMPULSE TESTER FULFILLING 


| STANDARD. The unit also includes the telecommunications 


10/700uS impulse called up within EN41003 and Part 6 of 
‘AS3260. POA. 
Australian Busy & Dial Tone Simulator 


Many products fail Austel’s PSTN specification as they do not 
recognise ring signals from 14.5Hz to 55Hz, of various 


, cadences. We have manufactured a unit incorporating all 


Austel required ring types, together with dial and busy tone. 
This unit can be upgraded by us to include the new distinctive 


ring cadences required by services such as Telstra’s new 


“Duet” fax/phone service. This t 
testing and Quality Control ct 
conformance. 


it is suitable for production 
cking to ensure continued 


Austest is the Australian distributor for COMPOWER, a manu- 


~ facturer of EMC test equipment. The Compower range includes: 


AUSTEL 


: REG # 3149 a 
_ * NATA registered for a selected range of standards listed in this brochure. Se Austest Laboratories 


We hire the following items on a short 
and/or long term basis: 


RETURN LOSS / LEVEL TRACER Siemens 
(Voice Frequency band) 


HP SPECTRUM ANALYSER TO 18GHz 
ADVANTECH TR4131 SPECTRUM ANALYSER 


BICONICAL AND LOG PERIODIC ANTENNAS 


ECR235 COMPLIANCE TESTING 
EQUIPMENT 


RADIO COMMUNICATIONS TEST SETS 


ce Fe 


AUSTEST LABORATORIES is a privately 


owned INDEPENDENT test house helping companies gain 
access to local and international markets. From it’s inception 
in 1991, Austest has grown to become the most compre- 
hensive compliance test facility in Australia, giving a truly 
“ONE STOP SHOP” to clients requiring electrical safety, 
EMC and Interworking standards testing. 


Austest was originally formed to cater to AUSTEL 
(telecommunications) based customers requiring NATA 
conformance test reports to aid permit applications for 
AUSTEL approval. Austest has since diversified it’s scope to 
include telecommunications related standards for other 
countries, modification and engineering services on most 
electrical items, and more recently EMC compliance testing 
to the European EMC directive and SMA (Spectrum 
Management Agency) requirements. 


Austest is the only test house in Australia and New Zealand 
capable of performing NATA endorsed electrical safety 
(Austel TSOOI, AS/NZS3260/ IEC950/ EN60950), 


CONSULTING 


A complete approval consultancy service is available, including: 


* Preliminary examinations and advice regarding 
approvals, including help in obtaining CE marking 
for your product. 


¢ Engineering and problem solving, for electrical safety, 
EMC and Interworking. 


* Custom design of telecommunications equipment 
from specific modems to remote telemetry equipment. 


* Printed Circuit Board artwork changes and 
manufacture, specialising in small quantity. 


¢ Liaison with other testing authorities. 


* Applications to and liaison with various Government 
regulators. 


* Auditing of Austel/ SMA compliance folders. 


1] 
i 
i 

4 


various Elecromagnetic Interference (EMI) tests including 
AS3548/CISPR22/EN55022 and telecommunications 
specific interworking standards testing in house, suitable for 
Australian and overseas markets. Austest has engineers on 
staff with proven abilities in design and manufacture of client 
specific electronic and communications equipment. 


Confidentiality 


Both our Main Laboratory & OATS (Open Area Test Sites 
for EMI) are self-contained facilities, with access restricted 
to only authorised laboratory personnel. Our facilities are 
not co-sited with other telecommunications associated 
companies or businesses. 


Any work undertaken by Austest Laboratories is not 
disclosed to any party including officers of Government 
regulatory departments (Austel, SMA, etc), unless under an 
order or act of Australian law, or with our customers 
written permission. Any information relating to identity of 
clients and/or their products is held in strictest confidence. 


The staff of Austest have many years experience at gaining 
approvals for clients, from bodies like the Office of Energy, 
Austel, FCC and many PTT’s. We have a high percentage of 
qualified engineers, with years of experience in modifying and 
re-engineering products for compliance. 


Austest Laboratories testing facilities can be made available 
for preparation of samples and in-house testing, including use 
of our pre-conformance open area test site for EMI emission 
testing to AS/NZS 2064 (CISPRI1), AS/NZS 1044 (CISPR14) 
& AS/NZS 3548 (CISPR22). 


Austest has partnerships with European and North American 
test houses to provide a truly global service. 


